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Table 1 Sampling data of P. eumolpe

LS FEA K

Populations No. of samples

i) s

Longitude & latitude

Fangchenggang, 15 108°14'7.9" E
Guangxi 21°37'6.2" N
. . 109°44'9. 7" E,
Leizhou, Guangdong 10 20°48'13. 2" N
\ 110°7'19. 3" E,

Xuwen, Guangdong 3 20°14'47. 7" N
Dongzhaigang, 19 110°33'34.4" E
Hainan 19°58'34. 2" N
Qinglangang 16 110°48'7.9" E,
Hainan 19°35'39. 2" N
. 109°37'7.0" E,

Sanya, Hainan 6 18°13'27. 3" N
. 108°38'15.2" E

Dongfang ., Hainan 19 19°12'58. 4" N
. 109°15'15.0" E,

Yangpu, Hainan 7 19°46'8. 8" N
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S A T 20 LA H Y 20 mg, R A
F & (OMEGA 28 &) # B DNA,L 815/ DNA 24
WA G T — 20 COA AR . U857 H 519 i H
19U 51 ¥ ¥ 5 R, COIH2198:5 -TAAACT-
TCAGGGTGACCAAAAAATCA - 3', COIL1490;
5'-GGTCAACAAATCATAAAGATATTGG - 3/,
PCR ¥4 Jz W AR 2 W1 F 25 pl 2 X Taql0 Master-
Mix (At nt B FE AL & R A R A HEDD . 2 pL AR
DNA.2 pL 8 R 751 %, 26 K b 2 2 50 pl.,
PCR [ W 45 F R 94 °C Wi A8 ¥ 2 min, 35 41
(94 “CAF M 45 5,47 "CiR k 50 5,72 CHEAH 1 min),
5 72 ‘CHEAP 7 min, FRAF PCR =¥ 4k I & 4%
Joi o 36 TN BB L B 5 A7 BR S w) HEAT 4l Ak A X )
MR CABI 3730XL I 430 o
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DNA K53 i DNAstar v7. 1 #8440 347 %%
BRSO H AT, 38 FH DnaSP v5 B4R K
Z AL AL TR 2915 BB R A R H . R
MEGA 7. 0 B 2T Kimura-2P %8 18t 14 15 2,
VLA 8 (Uca arcuata , 3 K% 5% 5 . MK611607)
SRy SRR LA B AR G R AR (NDD R T 1 000 K
TAEEAL T EE M, SR A Network 5. 0 44 2
F5 T 4 0 ZR L A3 A A B3 R S5 R 1 DL

K M Arlequin 3.5 F N 315 B A% A & B
FEOMBEF R ZHE (o), #1750 F I Z 00
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FER B E R 5 000) , LA K354 a) 14 382 1% 43 f 35
BOF, HCESE AR B E S 10 0000, FEARE T
o B A PEAG A% R AS BT X0 A R R P G B 0 AT 40
Br o A A U 75 a7 i Tajima’s D {H™ A Fu's
Fs B Sk 0 31 ARG 35 45 00 BEAR D Sk AT 1O 0, 18 LB
YK E 0 0, EFABERY K SH c (HFET AT RA
B Xt oA A M . BT 5K S & AR A B 1 2 50
t=1/2u TR B LAY R E ] ¢ 8, DNA
FPoK B AR MR w Fon., BRI COT
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155 % L A 3 22 0 9 SR 3 1 SRR T B B R Y
P8k ] IR SR 2. 3% /MY B4 R 1 IR 43 B R ok
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2 HREHSMH (67. 6%)
2.1 FISEESH oW AU TR SR R A B 2 R RN

FEANAMABI ARG KE R 631 bp A9 CO T &K 7 0.876 8+ 0.032 5, B H R L FEE N 0.042 2 +
G A ARA/BRRALR  JF A X R B 50 A48 S 0.026 3., 8 /™My FELHE {4 rhr, FAA% AU 22 FF B A v 1 2
fd HP 20 B AL 16 4>, 23t 51 B H RS WREHEAR 1. 000 0+0.272 2) , AR )2 AR ZEUE HE K
e Bl i3 2E ] SCGE AR AT T X (44 Ab R AT Ab Ry (0.672 5% 0. 119 0) 5 #% 1 8 2 #F B B =1 19 A IR AY
A . 5 SUAH T4 95 NMARIEE LT 49 gk 0,43 50 2 44 TR B K (0. 053 3+ 0. 047 8) Fl 7k ZE s ¥
ﬂ (H % A Hapl — Hap49, GenBank % Bfi %5 . (0. 029 2+0.020 7)(F 2), BT BEARRE & 8
MT827024 — MT827072) . iX $& i BRI FF 51| () A, T, WD AT RE S X G A A A — S
G.C B 35 & = 5 9 o0 28.5%.39.1%.17. 3% .
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Table 2 Molecular polymorphism index and associated parameter values of each P. eumolpe populations

(3 8N WO
B K K BAERIE AR EZHE () BHFRZAE Tajima's D Fu's Fs Nucleotide mismatch
Populati No. of No. of Haplotype Nucleotide distribution
opulations samples haplotypes diversity (h) diversity ()
D P Fs P T 0, 0,
Fangcheng- 5 10 0.8952+0.070 4 0.039 2+0.026 3
gang
Leizhou 10 3 0.9556+0.059 4 0.051 1+0.033 8
Xuwen 3 3 1.000 0+0.272 2  0.053 3%0.047 8
D}f"?g’ 19 8 0.6725+0.1190 0.029 2+0.020 7
zhaigang
Qinglan- 16 13 0.950 0+0.048 5 0.046 8+0.030 2
gang
Sanya 6 5 0.9333+0.1217 0.048 0+0.034 8
Dongfang 19 12 0.900 6+0.058 6 0.044 5+0.028 7
Yangpu 7 5 0.857 1+0.1371 0.0457+0.032 5
All 95 49 0.876 8+0.0325 0.0422+0.0263 —2.503 <<0.001 —27.236 <C0.001 2.029 0.000 335.000
2.2 HENSHREXR PRSI B L BT AR 42, 1%, W FE AR A A L

LRI FEER 49 DGR P T 145 E GG 0] e AR S B A s AT 4 A PR AL 43 0 A
A0 T B 7 1B AR A4S DL Ah 45 B AR 19 32 K B A% A (Hap2) , 2 AR gl B s Al 34 ok A AR ) 3 S B
HT S HER N 34. 7% s A 40 DGR HAE 1 MK (# 3,
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Table 3 CO1 gene haplotypes of P. eumolpe

HEMR Populations

h - ait
Haplotypes 55 3ok ot w=M G RIEUE T2 1 s = KI7 RaRiiil Total
Fangchenggang Leizhou Xuwen Dongzhaigang Qinglangang Sanya Dongfang Yangpu
Hapl 1 1
Hap2 5 2 11 4 2 6 3 33
Hap3 1 1

Hapd 1 1 2 4
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Continued table

HEMR Populations

LR o
Haplotypes 155 3ok HM ] ARAE T T v = RIr e il Total
Fangchenggang Leizhou Xuwen Dongzhaigang Qinglangang Sanya Dongfang Yangpu
Hap5 1 2 3
Hap6 2 1 3
Hap7 1 1
Hap8 1 1
Hap9 1 1
Hapl0 1 1
Hapl1l 1 1
Hapl2 1 1
Hapl3 1 1
Hapl4 1 1
Hapl5 2 2
Haplé 1 1
Hapl7 1 1
Hapl8 1 1 2
Hapl9 1 1
Hap20 1 1
Hap21 2 1 1 4
Hap22 1 1
Hap23 1 1 2
Hap24 1 1
Hap25 1 1
Hap26 1 1 2
Hap27 1 1
Hap28 1 1
Hap29 1 1
Hap30 1 1
Hap31 1 1
Hap32 1 1
Hap33 1 1
Hap34 1 1
Hap35 1 1
Hap36 1 1
Hap37 1 1
Hap38 1 1
Hap39 1 1
Hap40 1 1

Hap41 1 1
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Continued table

HEMR Populations

LR o
Haplotypes 7 3k s M I RIEU T 1 U = KIr e il Total
Fangchenggang Leizhou Xuwen Dongzhaigang Qinglangang Sanya Dongfang Yangpu

Hap42 1 1
Hap43 1 1
Hap44 1 1
Hap45 1 1
Hap46 1 1
Hap47 1 1
Hap48 1 1
Hap49 1 1
Total 15 10 3 19 16 6 19 7 95
ST 3T DU T 49 A M AE RN (0 4B 6 R oo

R0 LA 25 0 % 35 A T W0 261 2R 2 B AL 1 pHapls

o BIVRE VR =2 11 8 A T 35 1 4 S0 R 204 7 a0

U F I M SR PR 1) SR o A 0 4 1 4 2 ipas

F) 5 5 $ULAF -6 B4 £ 80 0 245 56 R P LA 455 1 5 48 [Heps?

BE S K 01 90 B 49 A MLARRL L BEAT S 4 [

1Y S R S TSR S5 Y D R R Hons

I L o5 4913 34 7 06 1) SR MR SRR Hap2 ot Hody finee

LA I I SRR 7 R 2)

2.3 BHEEEEG Hapl1
HEAT AMOVA R St 3 B 5 6 400H -4 8 47

PR Sy — A 28850 B A T 199 3 A% 0 5%k 0. 48% Hep27

B P 1038 25 5 99. 524 . B 1] 10 3 £ 22 AR

JIN S R ] A9 [ 22 45 40h 0. 004 84(P=>0.05) (£ 4), Hap2s

T SE T AOURE T 8 A T VA1 38 14 708 S K 1 )

PR T AR REGR I, ESN o 8 AP LIRS 93 i

Il RIS U T MR 4 o A0 A 7 R R TS T [Heots

5 T U = SR O R O P B ) P A s [lr

ARFEAT AMOVA, 255 Bk , 41RE [8) (1388 1% 25 5 0 Haps,

—0. 4590 REGR 9 B384 22 5 o 99. 7490, 41T W] Y

WL 2 R A H /N (Do = 0.004 46, P =>0.05) (% 4), Hap3s

AL 22 5 ER ETEA A oo

BRI AL AL A8 8L F, (8 7R, 8 A b B A 1)
WAL AL AE B ] — 0. 045 94 — 0. 096 26(F& 5), &
PR R EE B A% o A K St R B i PR TR
FEUS TR0 00 5 = RO | 1907 30k s T A 22 TR) A7 7 2 3
PE2E S Ah (P <C0.05), Al B 4k ) 22 7 R B %
(P>0.05),

Uca arcuate (Ua) served as an outgroup. Bootstrap sup-
ports greater than or equal to 50% are shown.

B 1 27T Kimura-2P # @i 2 E LA T8 CO 1 £H
PSR AR 4R

Fig. 1 Neighbor-joining tree of CO [ gene haplotypes

constructed using Kimura-2P distance for P. eumolpe



B, SES,BK,E PEEBEEEEMUBFENFTEESHERR

® Fangchenggang
m Leizhou
= Xuwen

Dongzhaigang

m Qinglangang
® Sanya

B Dongfang

® Yangpu

The different color shades refer to different populations,sizes of circles indicate frequencies of haplotype,the numbers 1 —49
represent haplotype ordinals,and number of dash line on the lines presents the number of mutant numbers.
2 RN TR AR ML R A
Fig.2 Network relationship diagram for haplotypes of P. eumol pe
R4 ZHEHURFEREH AMOVA
Table 4 AMOVA of P. eumolpe population

y A3 5 AR Sk TR =% AR 4 0 N

.- BUEEREE e ERAR  EREAL/Y g .
Source of grouping . Variation Percentage of L

Group > df L ) Fixation index P value
and variation components variation/ %

One gene pool Among populations 7 0.005 11 0.48 0.004 84 0.304 01
Within populations 87 1. 052 07 99. 52

Two gene pools Among groups 1 = 0.004 70 -0.45 D= —0.004 46 0. 657 87

( Fangchenggang, Leizhou,

ngen ) ( Dongzhaigang ., Amqng poplflations 6 0.007 43 0.70 D =0.007 01 0.261 97

Qinglangang, Sanya, Dong-  within groups

fang, Yangpu)
Within populations 87 1. 052 07 99. 74 Py =0.002 58 0.281 52

RS5 FEUEFERCENF, EXAKUAT)MMEE P E(NABLUE)

Table 5 Values of pairwise F, value (below diagonal) and associated P value (above diagonal) among populations of P. eumolpe

B 7 335 s FIM ] RIS TR 1 v =02 i e ]
Populations Fangchenggang  Leizhou Xuwen  Dongzhaigang Qinglangang Sanya Donglang Yangpu
Fangchenggang 0.252 25 0.180 18 0. 000 00 0.639 64 0.810 81 0.207 21 0.621 62
Leizhou 0.017 14 0.585 59 0.243 24 0. 639 64 0.441 44 0.747 75 0.954 95
Xuwen 0. 083 00 -0.039 12 0. 090 09 0.342 34 0.180 18 0. 468 47 0. 405 41
Dongzhaigang 0. 053 60 0.012 62 0. 085 68 0.252 25 0.027 03 0.279 28 0.261 26

Qinglangang —0.010 98 —0.013 36 —0.008 50 0.003 88 0.531 53 0. 891 89 0.873 87
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Continued table
B 5 358 s wHIM i AR FEE SERLREES = KI5 el
Populations Fangchenggang Leizhou Xuwen Dongzhaigang Qinglangang Sanya Dongfang Yangpu
Sanya —0.045 94 0. 006 62 0. 060 24 0.096 26 —0.005 75 0. 639 64 0.477 48
Dongfang 0.013 73 —0.015 82 0.031 30 0.007 37 —0.016 76 -0.014 27 0.594 59
Yangpu -0.017 12 0.029 29 0.016 85 0.026 02 —0.025 18 —0.024 39 —0.012 93
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Fig. 3

Nucleotide mismatch distribution map of P. eu-

mol pe population
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FEAE & AL o0 Ak s 24 B, =>0. 25 iF, BEAAK 18] % 2E #
BRI AL AR . RIS UAR B 8 NERIRIRI ) F
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W2 TC R MESh W B TR TR IS HnT L)
18 B PR IE AT B 1L (6 A [t TR A =22 () R 1 5 3 K
S - T 7= A 3 ) o AR L A T R K
B3 TE U TR R s 4 M T gl R O S RS
UE 1A H B R Y O A T S A
AHTF B R — R B 1 & BV U T R R L



B, B E!

BORTSTEY HLRE I MRS R . GRS, i B
WV B 3 B v i AR S AT R A 56 WE DA 5 A W)
b JRAE AR 22 1) i DAL A2 g A0 B L A ) k2 35t 4% 43 Ak
A AR METE T 22 ) 7 A 7 i At AE 250 . A
K1) 1) 15 B S A0 I 5 2 T S T DR A R A R 5 R A
Z R TER R 35 35t A% 22 5, T RE R 5 L B 1A 2
] 77 16 K A8 B B A A 0 wh koK A 6 B 2
SO X B DI 2R U T I 1 R B (Orazosquil-
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N A TE R R B AL 451 XA SRR 2= 5 R
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S H A TARIE 5 AR ) 2, w0, 7Y
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JEk,E REEBAEEEMEFENETEESHERR

5 R G B A R
4 g

ARSI F LR R CO T 3 Bx b [ /g 5 v 1
I AV T8 8 A TR AU A7 38 A 45 A 0 A4 7 5k 3
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Y IR FAE YR AR A TE 14 JTARTT . 4 AR T
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AT RE S 5% W PUAH T RE R AT 0 B B0 2 DY SO B
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OUR T8 e (A R A R Bl o A A7 7 — 5 SR BR 1
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Study on Population Genetic Diversity of Parasesarma eumolpe
in Southern Coast of China

YANG Mingliu™ " ,GAO Tingwei, YAN Bing, WU Bin

(Guangxi Key Laboratory of Mangrove Conservation and Utilization, Guangxi Academy of Marine Sciences (Guangxi Mangrove

Research Center) , Beihai, Guangxi, 536007, China)

Abstract : In order to explore the population genetic diversity of Parasesarma eumolpe in the southern coast of

China,based on the mitochondrial DNA Cytochrome Oxidase I (CO 1) gene fragment sequence,the genetic

diversity of 95 individuals from 8 geographical populations of P. eumolpe in the southern coast of China was
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analyzed. The results showed that the sequence length of mitochondrial CO I gene fragment of all individuals
was 631 bp,and there were 49 haplotypes. The average haplotype diversity of the population was 0. 876 8 = 0.
032 5,and the average nucleotide diversity was 0. 042 2 £ 0. 026 3,showing a high level of genetic diversity.
The topological structure of haplotype Neighbor-joining (N]) tree showed that the P. eumolpe population did
not differentiate into obvious haplotype groups and did not form a significant branch pedigree. The network
diagram of haplotypes showed a clear star-like structure,but did not show a significant geographical pedigree
structure. The results of Analysis of Molecular Variance (AMOVA) and F, value between populations
showed that the P. eumolpe population had not yet formed an independent genetic structure within the distri-
bution range,and the genetic variation mainly came from within the population. The results of nucleotide
mismatch distribution and neutrality test showed that the P. eumolpe had experienced significant population
expansion in history,and the expansion occurred about 140 000 years ago. The larval stage has strong poten-
tial dispersal ability,and frequent gene exchange between populations, coupled with population expansion e-
vents, may be the reason that there is no significant genetic differentiation between the populations of the P.
eumol pe. The results of the study would be helpful to reveal the genetic structure and molecular phylogeogra-
phy law of the sesarmid crab populations in the intertidal zone of mangroves in China.

Key words: Parasesarma eumolpe ;CO | gene;genetic diversity; population historical dynamics;the southern

coast of China
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