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(Eyun et al, 2007, ,2019) 1
CO
1.1
’ 4 —2018 10
mtCO , 5 ( )5
’ ¢ b,
) , 4°C
F1 BRRKMBAKEHRARERER
Tab.1 Sampling information of P. forbesi
C. .

120°14'E 31°31'N 2018.09.28

121°32'E 30°49'N 2018.09.29

117°47'E 24°29'N 2017.04.26

113°18'E 23°07'N 2017.11.23

113°17'E 22°49'N 2018.10.31

1.2 DNA mtCO MEGA 5.0 Kimura 2-Parameter
DNA ( Tajima’s D(Tajima, 1989) Fu’Fs(Fu, 1997)

, EasyPure Micro Genomic DNA Kit) (Neutrality tests)
DNA (Mismatch distribution analysis)

mtCO (Folmer et al, 1994), (Acartiella sinensis

LCO-1490(5’-GGTCAACAAATCATAAAG
ATATTGG-3’) HCO-2198(5’-TAAACTTCAGGGTG

ACCAAAAAATCA-3’) PCR 50uL,
DNA SuL, 0.6uL
(50pumol/L), Taq DNA (TaKaRa Premix
Taq)25uL, 18.8uL PCR :94°C
4min; 94°C Imin, 40°C Imin, 72°C
I min, 35 72°C 10min PCR
, «C )
Sanger
1.3
R mtCO
BioEdit v7.2.5(Hall, 1999) Clustal W
580bp  mtCO CcO
Arlequin 3.5(Excoffier et al, 2010)
/ (h) ()

>

(Analysis of Molecular Variance, AMOVA)
(Fs) (V)

GenBank : MT800776) , PhyML
v3.0 AIC HKY+I
(Maximum Likelihood, ML) (Guindon

et al, 2010),
(bootstrap test)1000
MrBayes 3.27

B

(Ronquist et al, 2012),

4 (1
,3 ), 1000000 100
(Posterior probability, PP)
PP>95%
Haploviewer CO (Salzburger
etal, 2011)
2
2.1 mtCO
5 135 580bp
mtCO (GenBank : MT776177—MT
776311), A+T
63.4%, G+C (36.6%),
AT , 5 CcO
49
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8.4%, 8 ,41 HI H2 H26 , 60 :
, : (T) 44.4%; 5
43 (T)O ), TJT,=4.78, , 4
mtDNA , ( 2 .5
0.6285—0.9214 |
135 38 ,

x2 HRMBEKEZSANHRERFELH
Tab.2  Distribution of haplotypes in the five P. forbesi assemblages

H1 5
H2 1
H3

H4 1
H5

Ho6

H7

H8 1
H9

H10

Hl11

H12

H13

H14
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HI16

H17

H18

H19

H20

H21

H22

H23 1
H24 1 1
H25

H26 14
H27 3
H28 1
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H36
H37
H38
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0.00766—0.02010 ,
(h=0.9046+0.0366; 7=0.02010+

0.01048), ,
(3
2.2
5 (Fa)
(Vi) ; ( 4,
(Fy=0.20863, P<0.01;
N,=0.94829); ,

(F=0.04972, P>0.05; N,=4.77816);
(Fy:
0.26611—0.69248, P<0.01; Ny: 0.11102—0.68946)
Kimura 2-parameter
, 0.021,
0.008—0.010 ;
(0.009) ,

0.019,
0.015—0.031

x3 HRMBEKZEEZHMESH
Tab.3 Molecular diversity indices of P. forbesi

(h) / (™)
23 8 0.6285 +0.1115 30 27/3 0.00915 + 0.00511
26 14 0.9046 + 0.0366 33 31/2 0.02010 £ 0.01048
32 14 0.9214 + 0.0240 27 22/5 0.00973 + 0.00533
32 8 0.7198 + 0.0628 14 13/3 0.00766 + 0.00431
22 8 0.7922 + 0.0673 22 21/2 0.00890 + 0.00500
135 38 0.9244 £ 0.0115 49 43/9 0.01819 + 0.00924

x4 HRMHEKE S DEHREBRE S U R FQFIEE R (V)
Tab.4 The fixation index (Fy) and gene flow (Ny,) among five assemblages of P. forbesi

— 0.94829 0.12120 0.11102 0.12982
0.20863* — 0.43768 0.55239 0.68946
0.67349* 0.36354* — 0.38009 0.39081
0.69248%* 0.31157* 0.39677* — 4.77816
0.65820* 0.26611* 0.39013* 0.04972 —
N, Fy, * (P<0.01)
s , 3

> >
»Fg Nn

( 5):3
(Fy: 0.38675—0.48758, P<0.01; Ny
0.26274—0.39641) 3

(AMOVA), ( 6): 54.82%
, 45.18% F
0.45183, (P<0.01), 3
Kimura
2-parameter ,

(0.015—0.028)
(0.009—0.018)

x5 IRWKMEKE I NHEEEESLREFYFIE
(V)
Tab.5 The pairwise fixation index (Fy) and gene flow (Nm)
among three populations of P. forbesi

0.26274 0.29801
0.48758* 0.39641
0.45620% 0.38675*

Ny Fy, *

(P<0.01)
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F6 HRMBKZIANMBFEREEREZERNS FHENITRAMOVA)
Tab.6  Analysis of molecular variance (AMOVA) in the three populations of P. forbesi
d.f. (%) Fy
2 255.205 2.82131 45.18 0.45183
132 451.825 3.42292 54.82 (P<0.01)
134 707.03 6.24423
(Acartiella sinensis) ,
135 0.6285—0.9214 R T
, 0.00766—0.02010 R
(GEY « 3 ;
2 (227),
N
(GZ/SD/SH), 064 N
1 (GD/SD), 0.53
(WX/SH) I
( 2 (D ,
2 , 5
a
0.95 @
bl s N
O
(2, 2,
, 5 , 0.72 @
Fst Nm (ND
2.3
7 , 3 —
P>0.1), 3 o63f
N
1 N
b 3 2
( 3. 3 !
3
3.1 (f)
, mtCO g
AT (63.4%),
mtCO (Huang et al,
2014; , 2018; , 2019a, b)
7 Acartiella sinensis
, CO
AT ( ,2011; ,2013; 0.02
Xu et al, 2019) AT DNA
(Folmer et al, 1994), 1
Fig.1 The phylogenetic tree of P. forbesi based on BI method
A+T 63.4%,

: GZ. ; SD. ; SH. ; WX, ;
Z7.
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2 CcO
Fig.2 Haplotype network of P. forbesi based on CO
: GZ. ; SD. ; SH. s WXL 27,
— XL sl /| 1 ~WNEL o200 —— XAl
s OO \| @0.15
Eé S 0.10f |
0.05 0.10
0.05
0 K X . . . . . ) . 0 .
0 10 20 30 0 10 20 30 25
HEERH HEZEFA
3
Fig.3 The nucleotide mismatch distribution of P. forbesi
RT KRMEKE 3 DR PG LS 3.2
Tab.7 Neutral test among three populations of P. forbesi F
st
Tajima’D Fu’s Fs 0 1
0.61954(P>0.1) —0.28719(P>0.1) F>0.25
~0.55957(P>0.1) ~1.62624(P>0.1) ; Fy
0.02186(P>0.1) 1.91827(P>0.1) 0.15—0.25 ’ 2 Fa
0.05—0.15 ,
; Fy<0.05
(Wright, 1978)
5 Fy
; ’ 0.04972—0.69248 ( 4,
(Nei, 1987)
> 5
’ s Fsl
0.38675—0.48758 95, ; 6
AMOVA : Fy

0.45183(P<0.01),
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(Sinodiaptomus valkanovi)
(Eurytemora affinis)
(Pleuromamma xiphias)
(Tigriopus californicus) (Edmands, 2001;
Winkler et al, 2008; Makino et al, 2010; Goetze, 2011)

, (Silurus
asotus) (Channa argus) (Trachidermus
fasciatus)

( , 2013; , 2014;
, 2017; , 2017);
(Corbicula fluminea)
(Schizothorax molesworthi)
( , 2013; , 2015;
,2019)
130km; 40km,
800km  500km ,
1200km
3
3 ( 1L 2,
3 (5 6

, (Belyaeva et al,
2009; Kordbacheh et al, 2017),

Tajima’s D Fu’Fs

(Tajima, 1989; Fu, 1997);

> > >

(Winkler et al, 2008;

Huang et al, 2014; ,2019),
4
(D) DNA (mtCO ) ,
5
(2) ,
35 3
s , ,2018. CO
,40(6): 92—103
, 2019. 9
. : , 72—85
s , 2019a.
) ( ), 58(3): 375—381
s , 2019b.

, 41(6): 93—102
,2013. DNA
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, , ,2015. CcO
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, , , 2011. CcO
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435—440

, , , 1979. -

: , 69
, s , 2017.
, 41(10): 1521—1532
, , ,2019. Cyt b
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POPULATION GENETIC DIVERISTY AND GENETIC STRUCTURE OF
PSEUDODIAPTOMUS FORBESI FROM THE COASTAL AREAS OF SOUTHEAST
CHINA

WANG Long-Sheng', LI Hao-Ran', GUO Dong-Hui"***

(1. College of Ocean and Earth Sciences, Xiamen University, Xiamen 361102, China; 2. Marine Biodiversity and Global Change

Research Center, Xiamen 361102, China; 3. Xiamen City Key Laboratory of Urban Sea Ecological Conservation and Restoration,

Xiamen 361102, China; 4. Fujian Provincial Key Laboratory for Coastal Ecology and Environmental Studies, Xiamen University,
Xiamen 361102, China)

Abstract To investigate the genetic diversity and populations structure of Pseudodiaptomus forbesi, 135 samples,
from five areas across the southeastern of China, were collected and analyzed using the mitochondrial marker cytochrome

oxidase subunit (mtCO ). The results show that the average contents of A+T (63.4%) were significantly higher than

those of G+C (36.6%) in the 580bp fragment, indicating a preference for A and T base. Forty-nine polymorphic sites and 38
haplotypes were detected from the five geographic assemblages. All assemblages had high haplotype diversity (A:
0.6285—0.9214) and nucleotide diversity (z: 0.00766—0.02010). The genetic distances among five assemblages ranged
from 0.009 to 0.031. Based on phylogeny and haplotype network, five assemblages were separated into several lineages.
The pairwise fixation index (Fy) and gene flow (N,) show that genetic differentiation was extremely significant between
all assemblages except for Guangzhou and Shunde, Shanghai and Wuxi assemblages. The five assemblages could be
divided into three populations. Neutrality tests and mismatch distribution analysis inferred population expansion had not
taken place in all populations.

Key words Copepod; Pseudodiaptomus forbesi; mtCO ; genetic diversity; genetic differentiation



