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Abstract: Mantis shrimp (Oratosquilla oratoria) is an important fishery species in coastal areas of China. To
exploit and manage this species scientifically, it is necessary to investigate its genetic diversity and discuss its
genetic structure. In this study, the method of sequences analysis of mitochondrial cytochrome oxidase
subunit T (CO 1) gene was used to reveal genetic variance of mantis shrimp from the East China Sea
(including Miaozihu Island, Nanjiushan, Dachen Island and Nanji island Sea areas, and sample size of each
location is 25). Comparative analysis with that of the Yellow Sea and Bohai Sea population and the South
China Sea population (gene sequences were obtained from GenBank) was also studied. 658 bp of CO [

partial sequences of mantis shrimp from the East China Sea were obtained by using PCR amplification and
sequencing. The results showed that the number of variable site, haplotype, haplotype diversities and
nucleotide diversities were 60, 60, 0.963 £0.011 and 0.005 94 +0.000 44 respectively in all sequences of
four geographical populations from the East China Sea, which indicated that mantis shrimp was characterized
by higher haplotype diversity and higher nucleotide diversity (Table 2). A shallow topology of haplotype
neighbor-joining (NJ) tree showed no phylogeographic structure among four geographical populations from
the East China Sea (Fig. 1). Analysis of molecular variance (AMOVA) suggested that the genetic variance
mainly came from individuals within populations (Fgq = - 0.007 78, P > 0.05) (Table 3). F-statistics (Fg)
among four geographical populations from the East China Sea showed that no significant genetic
differentiations were detected (Fy - 0.016 53 to - 0.009 08, P > 0.05) (Table 4). It was supposed that gene
exchange in some degree occurred among four geographical populations from the East China Sea. In contrast
to gene sequences from the Yellow Sea and Bohai Sea population (30 sequences obtained from Genbank) and
the South China Sea population (25 sequences obtained from Genbank), however, two significant distinct
lineages was detected from haplotype neighbor-joining tree (Fig. 2), and analysis of molecular variance
suggested the genetic variance mainly came from individuals among populations (F4= 0.849 71, P < 0.01)
(Table 5). Significant genetic differentiations were detected (F4= 0.884 58, P < 0.01) between population
from the East China Sea and population from the Yellow Sea and Bohai Sea, and the situation between
population from the East China Sea and population from the South China Sea is the opposite (F¢= - 0.020 44,
P > 0.05) (Table 6). The genetic structure pattern of mantis shrimp may be caused by marine environmental
conditions or historical climate change. In conclusion, the Yellow Sea and Bohai Sea mantis shrimp should be
considered as one stock, while the East China Sea mantis shrimp and the South China Sea mantis shrimp
should be considered as one stock in their assessment and management based on this article.
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Table 1 Haplotypes of CO I sequences and their distribution in mantis shrimp populations

from the East China Sea

A5 5240 4 Variable site

Py A0 Distribution of haplotype
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Table 2 Parameters of genetic diversity in mantis shrimp populations from the East China Sea

based on CO I sequence

EHEES

Population

FEA K SRR PR AR R 2 IR FEE R R R 7= AL

Sample size No. of haplotype Haplotype diversity Nucleotide diversity Average nucleotide differences

AT

25 17 0.937 +0.037 0.006 30 +0.000 36 4.147

Miaozihu island

rE L
Nanjiushan

NGRS

25 22 0.990 +0.014 0.005 79 +0.000 34 3.807

25 20 0.977 +0.019 0.006 61 +0.000 37 4.347

Dachen island

R £

Nanji island

K1l Total

25 17 0.953 +0.026 0.005 19 +0.000 31 3413

100 60 0.963 +0.011 0.005 94 +0.000 44 3.905
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Fig.1 Molecular phylogenetic tree of mantis shrimp from the East China Sea based on CO I sequences
H1 ~ HB0 Jh AR A sl IR gt A2 R, 2379 s L7 0 73 SRR (%),

H1 - H60 are haplotypes of mantis shrimp from the East China Sea, the figure before the partial node is the ratio of branch support (%).
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Table 3 AMOVA analysis of mantis shrimp populations from the East China Sea based on CO I sequences

TR i o BRI R i A
Source of I v B v) 7 T AR
variation Degree of freedom (df) Sum of squares Variance components Percentage of variation F-statistics (Fst)
fj s 3 4.780 -0.015 23Va -0.78 - 000778
mor?g : : ' (P>0.05)
populations
RN
Within 96 189.520 1.974 17Vb 100.78
populations
ATt Total 99 194.300 1.958 93

Va. FERIATT 245 Vb, BEENTTZH ).

Va. Variance component among populations; Vb. V ariance component within population.
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Table 4 F-statistics (Fs) analysis among populations of mantis shrimp from the East China Sea

based on CO I sequences

RN ZEAIN
Population Nanjiushan

PNUR R
Dachen island

Jo 1

Nanji island Miaozihu island

#adE 1L Nanjiushan
K4 &% Dachen island - 0.009 08 (P>0.05)
1% Naniji island - 0.006 73 (P>0.05)

Ji T &% Miaozihu island -0.00138 (P>0.05)

-0.016 53 (P >0.05)

-0.009 06 (P>0.05)

-0.00315 (P>0.05)

T AMOVA 3815 Fy 43T, A58 7
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s 53— S W) R AR AR AR e VR R T A 11 P
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L5 1 I T AR TR AN A7 A S 3 s AL vtk (P >
0.05) (%£6).

3 Wi

PRI AL A S RIS E
TR, 2, SRS 52 BRI R
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SRS 0T, T2 N T KPR AR s A AR AR
o CO T BRI AIE T, AR
ZE 5K ()2 #2009, Zhang et al. 2012).
HRUFEE R s CO T P H b a R, o
HA+TEEWERTG+CHE, FH4M
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(Brown 2000 o ZR 455, -1 Ryt B 435 784 4 By 45
BN, BB HL, H2 5 H7 hgdEll. K
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Fig. 2 Molecular phylogenetic tree of mantis shrimp from the Yellow Sea and Bohai Sea population, the East

China Sea population and the South China Sea population based on CO I sequences

H1 ~ HB0 Jy Z<iEER TRt A58, HBL ~ HB30 Jy 3 ) i 1 11 ol #3254,

TR YR (%)

H1 - H60, HB1 - HB30 and NH1 - NH17 are haplotypes of mantis shrimp from the East China Sea, the Yellow Sea and Bohai Sea and the South

China Sea respectively, the figure before the partial node is the ratio of branch support (%).
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Table 5 AMOVA analysis of mantis shrimp from the Yellow Sea and Bohai Sea population, the East China Sea

population and the South China Sea population based on CO I sequences

AT B SEE
o fr e A 5L 5 5 M 4L R
variation Degree of freedom (df) Sum of squares Variance components Percentage of variation F-statistics (Fs)
iﬂzj&lm 2 610.523 12.156 04Va 84.97 084971
mor?g : : ' (P<0.0D)
populations
RN
Within 74 159.100 2.150 00Vb 15.03
populations
ATt Total 76 769.623 1.958 93

Va. BHENTT 224150 Vb, BRI 72455

Va. Variance component among populations; Vb. V ariance component within population.
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Table 6 F-statistics (F) analysis among populations of mantis shrimp from three Sea areas

based on CO I sequences

REfR i
Population The South China Sea

B AR
The Yellow Sea and Bohai Sea The East China Sea

5§ The South China Sea

)% The Yellow Sea and Bohai Sea 0.88591 (P<0.01)

ZxitF The East China Sea - 0.020 44 (P>0.05) 0.88458 (P<0.01)
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