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Parasitic and genetic stock identification of white croaker, Pennahia argentata,

in four coastal areas of Nagasaki Prefecture, Japan.

Atsuko Yamacuchr, Gen Kume”!, Yasushi Fuisisakr”?, Takahiko Hicucur™?,
Kiyoshi Osatomi, and Kenji Hara

The previous studies on life history of white croaker, Pennahia argentata, suggested that three
stocks, comprising of Ariake Bay-Tachibana Bay, the Goto Sea and Omura Bay, may exist in the
coastal areas of Nagasaki Prefecture, Japan. In this study, prevalence and abundance of a parasite
species (Cestoda) and mitochondrial DNA (mtDNA) variation were used to confirm the stock struc-
ture of P. argentata in these areas. Based on prevalence and abundance of Cestoda, study areas were
grouped into three: Ariake Bay-Tachibana Bay, the Goto Sea and Omura Bay. Two regions of
mtDNA (16SrRNA and D-loop) were amplified by polymerase chain reaction (PCR), and restriction
fragment length polymorphism (RFLP) analyses were used for the genetic stock study. Of the ten re-
striction enzymes assayed for 16SrRNA, only three showed multiple restriction patterns with low
variation. On the other hand, of the three restriction enzymes assayed for D-loop, all showed two-
three multiple restriction patterns and nine haplotypes were determined. Haplotype diversity for each
population varied from 0.484 to 0.698. The genetic distances divided four localities into two groups
(Ariake Bay-Tachibana Bay and Omura Bay-the Goto Sea). It is needed to further examine the popu-
lation of the Goto Sea whose sample size was small compared to other localities. The present results
supported the previously estimated stock structure of P. argentata in the coastal areas of Nagasaki
Prefecture estimated based on life history studies.
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Fig. 1. The four localities where samples of Pennahia argentata were collected. The circles denote
fishing areas: (a) Ariake Bay, (b) Tachibana Bay, (¢) Omura Bay, (d) the Sea of Goto.

Table 1. Nucleotide sequences of primers for PCR amplification

Region Primers Primer sequences (5°—3")
16SIRNA WC16Sr—L1 L:5°—CAA CAA ATA AGA GGT CCT GCC TG—3’
WC16Sr—HI1 H: 5 —CAA ACG AAC CCT TAA TAG CGG—3’
WCDLP—SP1 L:5—CCA CCA CTA GCC CCC AAAGC—3
D—loop WCDLP—API1 H:5>—CCC GCT TAT GTA TTA CCACC—3
WCDLP—L2 L:5>—TTC TTT CTA GAG GGT CAC TGG—3’

WCDLP—AP2

H: 5>—TAA GCT ACG TTA GCA TGC GC—3’
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Fig. 2. Cestoda on the liver of Pennahia argentata from
Ariake Bay. Arrows indicate parasites on the liver.
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Table 2. Prevalence (%) and mean abundance of Cestoda on Pennahia argentata

Site Sex Sample size Size range of fish(mm)  Prevalence (%) Mean abundance
Ariake Bay Male 72 137-218 95.83 10.35
Ariake Bay Female 49 150-270 97.96 11.67

Tachibana Bay Male 50 194-291 98.00 11.60
Tachibana Bay Female 57 200-313 98.25 12.33
the Goto Sea Male 13 236-408 69.23 4.69
the Goto Sea Female 24 254-407 83.33 4.83
Omura Bay Male 29 195-318 28.95 0.34
Omura Bay Female 76 195-346 41.38 1.07

Table 3. Results of the chi-squared test of a Cestoda species prevalence between sampling

sites

Site Tachibana Bay the Goto Sea Omura Bay
Ariake Bay ns kekk Kkk
Tachibana Bay sk Kook

the Goto Sea

kokok

Table 4. Results of the Tukey-Kramer test of a Cestoda species abundance between sam-

pling sites
Site Tachibana Bay the Goto Sea Omura Bay
Ariake Bay ns k% .
Tachibana Bay *okk *kk

the Goto Sea
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Fig. 3. Restriction profile of the mitochondrial DNA
16SrRNA region of Pennahia argentata digested
by HaeOl, Sau 960 and Msel . The two haplotypes
observed in each digestion are labeled alphabeti-
cally (A-B). M is a DNA ladder and sizes are indi-
cated along the right margin.
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Fig. 4. Restriction profile of the mitochondrial DNA
16SrRNA region of Pennahia argentata digested by
HinfO, Ssp0 and EcoRO . The two-three haplotypes
observed in each digestion are labeled alphabeti-
cally (A-C). M is a DNA ladder and sizes are indi-
cated along the right margin.

Table 5. Frequencies of the restriction patterns from the mitochondrial DNA 16SrRNA region for

Pennahia argentata

Locality
Restriction Ariake Bay Tachibana Bay the Goto Sea Omura Bay
enzyme A B A A B A B
Hae 11 50 (100%)  0(0%) 50 (100%) 0 (0%) 6 (100%) 0 (0%) 49 (98%) 1 (2%)
Sau 961 50 (100%) 0 (0%) 50 (100%) 0 (0%) 6 (100%) 0 (0%) 49 (98%) 1 (2%)
Mse 1 41 (82%) 9(18%) 47 (94%) 3 (6%) 6 (100%) 0 (0%) 48 (96%) 2 (4%)

Table 6. Frequencies of the restriction patterns from the mitochondrial DNA D-loop region of Pennahia argentata

Locality

Restriction Ariake Bay Tachibana Bay

the Goto Sea Omura Bay

enzyme A B C A B

A B C A B C

Hinf 1T 45 (90%) 2 (4%) 3 (6%) 45(90%) 1(2%)
Ssp 1 24 (48%) 26 (52%) 26 (52%) 24 (48%)
EcoRT 19 (38%) 31 (62%) 25 (50%) 25 (50%)

4(8%) 6(100%) 0 (0%)

0(0%) 42(84%) 1(2%) 7(14%)
34 (68%) 16 (32%)
34 (68%) 16 (32%)

4(67%) 2 (33%)
4(67%) 2 (33%)
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Table 7. Distribution of haplotypes of the mitochondrial DNA D-loop region among
the four localities of Pennahia argentata

11

Haplotype Arake Bay Tachibana Bay  the Goto Sea Omura Bay
1 AAA 18 (36%) 24 (48%) 4 (67%) 28 (56%)
2 ABB 20 (40%) 18 (36%) 2 (33%) 11 (22%)
3 AAB 6 (12%) 2 (4%) 2 (4%)
4 CBB 3 (6%) 4 (8%) 1 (2%)
5 BBB 2 (4%) 1 (2%) 1 (2%)
6 ABA 1 (2%) 1 (2%) 1 (2%)
7 CAA 3 (6%)
8 CBA 2 (4%)
9 CAB 1 (2%)
Total 50 (100%) 50 (100%) 6 (100%) 50 (100%)

Table 8. Haplotypic diversity (%), nucleotide diversity (z), and nucleotide divergence (dx) within

populations of Pennahia argentata

Ariake Bay Tachibana Bay the Goto Sea Omura Bay
h 0.6974 0.6376 0.4848 0.6360
T 0.0316 0.0345 0.0274 0.0321
dy 0.0342 0.0378 0.0299 0.0352

Table 9. Nucleotide divergence (d) between populations of Pennahia argentata

Site Tachibana Bay the Goto Sea Omura Bay
Ariake Bay 0.0729 0.0724 0.0788
Tachibana Bay 0.0715 0.0763
the Goto Sea 0.0654
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