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FE. 7 7 o % R E B8 L I E DA F & (Parasesarma affine) 1 B (K 1% 1% 55 ), AR 12 A R 3R
BERE2DANE LN ADNAN A EEE BT ET (CONVERR BEH#TT M. EEFX
B, 612bp By COT A Bl 2] 34 M A, #E8 LT 40 N5 A, 2o Hap2 12 N BERH
EFBEA, EAAKEBN 69.81%., BAKMNEFEA L HFMEAKTF H N 05089, ZHF 8L HFMEKT
P, 50001126, x L H P EKFWH KK FHP, EHEAGEL TR EFA P NREEHERAL
%A T IR R A AN o ISR TR N B3R A% BE 5 09 0.00036~0.001 73, BE{A ] By 3% £ FE B 5 0.000 48~
0.001 72, B JE 8y 3% 5 o b R B (F) Fo 0 F 7 2 24 (AMOVA) & R %k W, It % WA F 8 B (R ff
AUAKTFR, HEREFEREHAN, PHREFARTRIABEN QO FERR T, AENHFEEHE
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AR B o 20 PR S BT IR AR TAR AT B2
LA DNA HAT o» T4 Ta E | BE Rt fe | ot
MR JEE PR | AT R R A A e SRR, BT ST B oy
T ARG T AR L ) B SR IC . A @
HAME T (CO D)% RL KR DNA i 3 1Y
PRI Z—, AT T B s Bl 2 (R A2 254, H A2
JZ MR TR AR AL T ST R 0, AR SER
PSR CO T 5 DR X 3 [ g 0 T T 12 3 2R 0 A
FRERER AT BRI AL 2 WE ST, 0 M7 3 SR AUAH T B
PR B 35 AL A K T S B2, LUIDI O £ R 288 9 B U5

B 5 PR S P
2 MRS

21 HRFEE

AW 5T I F G R A T8 F 2012 F 7 A &
20134 6 A RETHEEIRE  mERT . | RIKIE.
JUARML, AR T REE . SR ARILO, T
PUAGIHE . ) VB3RS | VR VR L VR AR A 12 4R
FEHb, He3F 222 AR (R 1L B D A MR E T
95% WA H [ 22, FFORAF T -20°C VKA o

x1 PEEBOSEFLEFENREESE
Table 1 The sampling information of P. affine from the South China Sea

I KA HiLS GBI HEAKL SRAEIT ]
LH b} oAl 24°28'06.4"N, 117°54'19.5"E 22 20124E9H
YX WA 23°55'15.3"N, 117°25'01.5"E 22 20124E9 H
ZH IRk 22°23'45.4"N, 113°38'37.8"E 2 20134E6 A
YJ JAR BRI 21°46'12.4"N, 111°44'49 8"E 14 2013456 H
LF AR B 20°53'18.2"N, 110°10'30.1"E 2 20124E10A
LQ T AR T MK 20°48'13.2"N, 109°44'9.7"E 22 20124E10 4
XW JARGRE 20°14'47.7"N, 110°7'19.3"E 14 20124104
SK EERTHITNE 21°29'55.5"N, 109°45'41.0"E 10 20124E7H
BH JUPEIE 21°24'51.3"N, 109°10'25.2"E 21 20124E7H

FCG VA B 21°37'06.2"N, 108°14'07.9"E 22 20124E7H
YP feArapEat:: 19°46'08.8"N, 109°15'15.0"E 22 20124E10H
DF AR T 19°1258.4"N, 108°38'15.2"E 9 20124104

22 KWHE
WO SRR T8 22 R LA 10 mg 2247, R H E. Z.
N. A.™SQ Tissue DNA Kit &3] & (Omega /A &) 2 H

109° 111° 113° 115° 117° 119°  121°E
T

- Wi

24°

22°

200 | YRR W Fl
DF *ﬁ o RAES

. : 200 km

P AT U T SR AE R BT

Fig. 1 Locations of the sampling stations of P. affine

&S DNA, T-20°C /-8 R Ar 45 M o (0 o MEsh i
FH5 14 COILI490: 5>-GGTCAACAAATCATAAAGATA-
TTGG-3’ COIH2198: 5>-TAAACTTCAGGGTGACCAA-
AAAATCA-3"U P4 CO T M A BL, 519 T N 3%
A A L P N W] A . PCR B £ M 50 L, Hirp
£, 2xTaql0 MasterMix (b 5T B #1123 5])25 uL, &
Ht DNA 2 uL, 514145 2 uL, H:4x ] Milli-Q-Water %b /&
#| 50 uL, PCR JZ Wi 2% 1424 94°C 45 ¥k 2 min, 94°C
A 455, 47°C 3B & 50 s, 72°C FEAH 1 min, 35 PMER,
)5 72°C FEIENR 8 min, PCR M2 1% Y B IS A 5E
e EL KRS I A A A B R B, KRR % T
FEILI I A " A7 g4k, IF ) ABI3730XL il J3 A 2
A 1E S A WL 1) 0 P o
2.3 HiERE

JIr 3RA% 19 77 51 4]t DNAstar 7.107 #4442 H (1) Se-
gMan, MegAlign FEF7K X} 4% . HE/F . Dnasp v5.009
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St ARV E . 20 A T AE B, Ar-
lequin3. 1M 155 BAA% 7 2 HEPE FLRL R Z HE1E . R
FH MEGA7.0% 314 1+ 530 30 5% 400 AH T8 0K 9 RN 1k
[i1] 5 ¥ 38t % BE 25, Jf 5 T Kimura 2-parameter 5% 5 1)
A TSR (1 000 YK F R E A ). i ] Network
451020 B A4 v A &R 12 ) 45 1 (Median Joining, MJ) #4
AR PR, A Arlequin 3.10 B4 gE 47
I F 5 #£53H1 (Analysis of Molecular Variance, AMOVA ),
R VTA T S ADUAR T B A A ] 1) 3545 728 S, TSR A4 )
W% otk P8 B F, {8, - H Tajima's D 1 Fu's Fs H1 4
o6 Ko A% TR AN BC R 43413, R AT HEAAR 1) I3 52 3 507
fliez21, R FA S =2ue B REIAY 5K & A 1 R Bt
], Jorb s AR & A 5K A B ], w o BT RIS Y A
7508 A R, w R 2.3% B A AR B R o
I i AR s

3 45

3.1 FIHH

AT 5T 4 T 27 A 18 12 BRI SE 222 57 971
Z XTSI, RIS BE S 612 bp 1Y CO T 2P F B,
H AT, C. G5 &5 54 28.93%. 37.25%.
17.17%. 16.65%, A+T 7% & (66.18%) B i K F C+G 1%
5 (33.82%), 0f 3 A7 76 B 0 04 e [l 4 (36 2) e Aq Nl

) 34 A5 AL A, AR 194 B R AR S A,
15 AN 181 291 BT ok, TCHl A sk B G A7 4 34 MRS
PR LR AE T 35 WA IR B e, JL b Ar 30 Ik i 4k,
5 WK, e AR 2 R 6.0,
32 FIEEESH

AT S ADUAH T SRR Y B R 2 AR SR A 1, R
0.508 9, #Z 1T R ZAEMEFE R P, 2}y 0.001 126, 4% HF 44 1]
1) BT R 22 R P 48 B0 H, AF 0.222 2~0.710 0 2Z 6], #%
W 2 FEPEF8 %0 P AE 0.000 362~ 0.001 726 Z [H], H:
Hh R N A KRR AR 1 PR AR 2 P I IR 22 R M A
155, R T AR 5 R A ) AL TR 22 R A T R 2 R A
XA

P 222 AR, CO T JE R F BEAS I 31 Y 34 4
ARSI T 40 AE AL, R 3T, A
29 AN BAAE YA 11 AN IR IAARR . o A5 Hap2
TE 12 DR AG 53 A7, FERHAT T & LR ik 69.82%,
Sk B Hap3 by 10 M BEMILED 7EBE R T
mi L 4 6.31%; Hap22 9 4 4~ BE 4K 3£ 52 Hap30 Wy
3N BEAR 3L Hap7. Hapl2. Hapl8. Hap20. Hap29.
Hap34 45 2 MHEARIEEE . 78 12 M BFAR R, Ak
TE (A A L B B 22 (10 A4S ), HLuoh 7 78 b g B
(94N, 1 g A8 7 BEAR I B A g /> (24 ) T
T BER I REAR AR R B D, X T BB — o

*2 EEMEFELEFEECOI ERARRMBEHBMEE S

Table 2 The base composition and genetic diversity parameters of CO | gene fragments among different population of P. affine

BB ELH /%
TN PRI R () BAFmR (P
T C A G A+T C+G

LH 37.25 17.16 28.94 16.64 66.19 23.9 0.259 7+0.120 2 0.000 594+0.000 664
YX 37.24 17.18 28.92 16.66 66.16 33.84 0.593 1+0.116 7 0.001 146+0.001 003
ZH 37.25 17.16 2891 16.67 66.16 33.93 0.545 5+0.127 6 0.001 040+0.000 941
YJ 37.22 17.18 28.94 16.65 66.16 33.83 0.494 5+0.150 6 0.000 898+0.000 880
LF 37.23 17.18 2891 16.67 66.14 33.85 0.601 7£0.120 6 0.001 174+0.001 019
LQ 37.25 17.16 28.92 16.66 66.17 33.82 0.710 0£0.106 4 0.001 726+0.001 326
XW 37.24 17.17 28.94 16.64 66.18 33.81 0.395 6=0.158 8 0.000 700+0.000 753
SK 37.25 17.16 28.92 16.67 66.17 33.83 0.377 8+0.181 3 0.000 654+0.000 745
BH 37.25 17.17 28.94 16.64 66.19 33.81 0.681 0+0.113 1 0.001 696+0.001 313
FCG 37.28 17.14 18.96 16.62 56.24 33.76 0.541 10.125 3 0.001 712+0.001 319
YP 37.24 17.17 28.94 16.65 66.18 33.82 0.4113+0.130 8 0.000 891+0.000 852
DF 37.27 17.14 28.92 16.67 66.19 33.81 0.222 2+0.166 2 0.000 362+0.000 534
JES AT 37.25 17.17 28.93 16.65 66.18 33.82 0.508 9:£0.041 9 0.001 126+0.000 951
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Table 3 Haplotype distribution of P. affine in twelve populations

AT

LH YX ZH YJ LF LQ Xw SK BH FCG YP DF

Hapl - - - - - 1 - - 2 - - - 3 MT310974
Hap2 19 14 15 10 14 12 11 8 12 15 17 8 155 MT310975
Hap3 1 3 - 2 2 1 1 1 1 1 1 - 14 MT310976
Hap4 - - - - - - - - 1 - - - 1 MT310977
Hap5 - - - - - - - - 1 - - - 1 MT310978
Hap6 - - - - - - - - 1 - - - 1 MT310979
Hap7 - - - - - - - - 1 - 1 - 2 MT310980
Hap8 - - - - - - - - 1 - - - 1 MT310981
Hap9 - - - - - - - - 1 - - - 1 MT310982
Hap10 - - - - - - - - - - - 1 1 MT310983
Hapl1 - - - - - - - - - 1 - - 1 MT310984
Hap12 - - - - - - 1 - - 1 - - 2 MT310985
Hapl13 - - - - - - - - - 2 - - 2 MT310986
Hap14 - - - - - - - - - 1 - - 1 MT310987
Hapl5 - - - - - - - - - 1 - - 1 MT310988
Hapl6 - - - - - 1 - - - - - - 1 MT310989
Hap17 - - - - - 1 - - - - - - 1 MT310990
Hap18 - 1 - - - 1 - - - - - - 2 MT310991
Hap19 - - - - - 2 - - - - - - 2 MT310992
Hap20 - - 1 - - 1 - - - - - - 2 MT310993
Hap21 - - - - - 1 - - - - - - 1 MT310994
Hap22 - - - - 1 1 1 - - - 1 - 4 MT310995
Hap23 - - - - 1 - - - - - - - 1 MT310996
Hap24 - - - - 1 - - - - - - - 1 MT310997
Hap25 - - - - 1 - - - - - - - 1 MT310998
Hap26 - - - - 1 - - - - - - - 1 MT310999
Hap27 - - - - 1 - - - - - - - 1 MT311000
Hap28 1 - - - - - - - - - - - 1 MT311001
Hap29 1 - - 1 - - - - - - - - 2 MT311002
Hap30 - 1 1 - - - - 1 - - - - 3 MT311003
Hap31 - - - 1 - - - - - - - - 1 MT311004
Hap32 - - - - - - - - - - 1 - 1 MT311005
Hap33 - - - - - - - - - - 1 - 1 MT311006
Hap34 - 1 1 - - - - - - - - - 2 MT311007
Hap35 - 1 - - - - - - - - - - 1 MT311008
Hap36 - 1 - - - - - - - - - - 1 MT311009
Hap37 - - 1 - - - - - - - - - 1 MT311010
Hap38 - - 1 - - - - - - - - - 1 MT311011
Hap39 - - 1 - - - - - - - - - 1 MT311012
Hap40 - - 1 - - - - - - - - - 1 MT311013
Gt 22 22 22 14 22 22 14 10 21 22 22 9 222 -

T ARFARAG TN 2 AR
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5 e BT B R | B AR R M A T R 2 AR
BG4
33 RERBEAMSEERFNMEE

oL R ST VY 1 S B R R i el ST £
X2, LR (Uca arcua, K5 B 5 LC053370)
RANEE, M T AT RIAREE R TR (B 2). WNRGE K
BHRATLLA H, 40 S BAE BN A o U B R, R
[Fi) il BER A 1 B Y O B A B P ) b R
TR A TR 248 4005 422 10k ) S 1) B TR I 28 A R 2 R

r Hap35
~Hap37
~Hap32
~Hap30
Hap27
-Hap26
- Hap21
-Hap36
~Hap38
- Hap40
Hapl
~Hap31
Hap3
40 Lf Hapl6
53| '*Hap25
1I-Hap10
Hap2
Hap33
67| ' Hap34
Hap20
Hap22
Hap23
Hap24
Hap4
43 Hap] 2
7|~ Hap28
15 Hap 13

27| |Hap18

29| L Hap9

—Hap29

—Hap7

- Hap8
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K {—HapS

9 Hap19

17||Hapl5
- Hapl7
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Fig.2 Neighbor-joining tree for 40 haplotypes of P. affine
based on CO I gene

ARG /3 A, AR FAL R Hap2, HoAh S5 A 5 32 44
AR Hap2 {XU PR B8 — D s D R A8 . g I 2% [ o
T S AOURE T A A B B R S RO A, A ]
(3 B RS A5 0, A R — P T RE R B
G307 (1 3).
34 BEEEBESW

M 4T LU, 12 /43 55 FURH 88 B A P 114 3
fE B 7E 0.000 36~~0.001 73 2 [a], W/ 45 5 BEAR Y Y
AL E B /N, M 0.000 36; 5 M A K EEMR P B4 g 5 1
B, R 0.001 73, FEAS [7] My B R AR ) 114 38 £ B B
JL R 0.000 48~0.001 72, Hrp T M A /K BEAR ST 7
JCHF R B AL B B f R, 9 0.001 72, 171 ¥ B 45 5 R AA
550 R e Vi R 2 T 19 35t 4% R B /), o 0.000 48
I 3 B A A N RIUR A (8] 19 35 4% o3 AL R B 3 ARAIC, 45 B
PRI A TE R B B I 42 . AL b R B F, 45
WK, 12 BRI F B33, 15 H8—-0.055 04~
0.021 51, H.E0 112425 5 A 1 3 (p>0.05), W 4 BF 1A
(]9 A S A= W) b st A% oAk o e K 22 BB A T 1Y)
F A Ry 5048, 32 WY B 43 A 9 1 33t 1 22 55 KK
TR AR ] 7 38 £ 22 S KO
35 NFHENH

R A8 T A ) 352 % IR B3t A% o A O, B 12 1
BERAE R — AR IEAT 50 F O 22500, 25 3 o, B
A T B 728 53 77 43 b R —0.4%, T 2E 3 PN B 728 53 77 0 L
K 100.4%, 3X 7R3 BT RE AR (] (4 35 1% o fe R AR, EL
A B 38t A2 70 S SR ok FL AR I, AN R AR . A
1) [ 72 F5 B0 (Fir) H—0.004 02, I A 6] — a1
PR BEATLAS R LSk A )3 A 1 5 A4 B AL A A T
R wfL 25 (£ S5),
3.6 BEEZESH

H 3 2% FUURH T R () R s E ok,
R 12 DR G I — A KRR AT 7 sk sl 2843
Mro HPERE RS WoR (3 6), BBEARAY Tajima’s D 45 K
( Tajima’s D=-2.497 80, p<0.05) 1 Fu’s F, ¥ % (Fu’s
F=-29.929 97, p<0.05) &5 ¥ J i fl, 2 7 8.3, IF H
Fu’s F, 16 56 1) 4 XHH K F Tajima’s D 6 56 45 XHE, 3%
NI SEAUA T8 0 2 R A B SR . AR, B
R A BE XS 43 A 45 2R R WY, i 5 7 22 (SSD) Ml Rg
(Raggedness index) Y5 /N, G345 A 8.3 (p>0.05),
FEU AR 2 O 2 B SR AR, i — 2P R T R
T BT REZ Dy BRI 5K . JF HL, SRR T A
B ARSI AN T X 43 A1 1] 522 B Sk ) BRI Y A 0 AT
UL B AN B 0 i 25 AP (81 4) . H ] 0L, ik
56 FIAZ AT R AN e W 245 3 — 30, 487 30T S5 $UAH T
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Fig.3 The median-joining network of CO [ gene haplotypes in twelve populations of P. affine
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Table 4 F-statistics (below diagonal) within populations and genetic distance within (diagonal) and between
(above diagonal) populations of P. affine based on CO | gene
LH YX ZH YJ LF LQ XW SK BH FCG YP DF

LH 0.00060 0.00087 0.00082  0.00073  0.00088  0.00117  0.00063  0.000 61 0.001 14  0.001 16  0.000 74  0.000 48

YX —0.00670 0.00115 0.001 10  0.001 00  0.00115  0.00144  0.00091 0.00086  0.00143  0.00146  0.001 02 0.000 78

ZH 0.00000  0.007 01 0.00104 0.00099  0.00112  0.001 41 0.00087  0.00083  0.00137  0.001 41 0.000 96  0.000 70

YJ -0.01401 -0.02717 0.01603  0.00090 0.00102 0.00132 0.00079  0.00075  0.00130 0.00134  0.00089 0.000 65

LF -0.00733 —0.01064 0.00635 —0.02015 0.00118 0.00145  0.00091 0.00089  0.00144  0.00148  0.00102 0.000 78

LQ 0.00688 0.00156 0.01534 —0.00518 —0.00356 0.00173  0.001 21 0.00119  0.00172  0.00170  0.001 32 0.001 08

XW —0.03220 -0.01728 -0.00501 —0.01964 -0.03232 —0.01310 0.00070 0.00065  0.00120  0.00122  0.00078 0.000 53

SK  —-0.02201 -0.05504 —0.02866 —0.04229 -0.03804 —0.02305 -0.03658 0.00065 0.00117  0.001 21 0.000 76  0.000 51

BH -0.00457 0.00093 0.00105 -0.00457 0.00090 0.00039 -0.01207 -0.02696 0.00170  0.001 71 0.00129 0.001 04

FCG 0.00720 0.01573  0.02038  0.01493  0.01966 —0.01423 0.00047 —0.00672 0.00040  0.00172  0.00133 0.001 08

YP —0.00917 -0.00571 -0.00704 —0.00357 -0.01293 0.00611 —0.02992 -0.02699 —0.00428 0.021 51 0.000 89  0.000 63

DF -0.01502 -0.00580 -0.02768 0.00976 —0.02201 -0.01350 -0.01241 —0.00332 -0.02818 —-0.00785 —0.02465 0.000 36




20 B UIIAR: JE T CO Lk B 7 Be ity v [ Pl 9 A5 30 2 4UUAR T8 A A (A a4 2P 5 111

x5 EEIEFE 12 DB AMOVA 53
Table 5 Analysis of molecular variance (AMOVA) for the twelve P. affine populations

75 5 R FhE S5 A5 SEAL A AR S Ay HY% i E {H Fr
LA 11 3.526 -0.00138 % —0.4 —0.004 02 (p=0.757 6)
FIEDY 210 72.654 0.34597 Vs 100.4

At 221 76.18 0.344 59 100

T V, RN RN 5255V, R BER RN 7 2%

=6 IEFMEFE LABEENPERENZTFREAEXNSG

Table 6 Neutral testes and mismatch distributions of nucleotide in twelve P. affine populations

Tajima’s D Fu’s F, [N N wap i
FiEIN
D P F )4 T SSD Rg
LH -1.877 63 0.011 00 —2.205 61 0.006 00 3.000 00 0.002 13 0.343 72
YX —1.778 56 0.019 00 —4.749 13 0.000 00 0.875 00 0.017 16 0.159 63
ZH —2.139 60 0.001 00 —6.978 93 0.000 00 0.783 20 0.011 77 0.140 50
YJ -1.278 26 0.085 00 -1.727 37 0.012 00 0.683 59 0.012 90 0.155 30
LF —2.002 53 0.007 00 —6.347 57 0.000 00 0.894 53 0.016 49 0.156 56
LQ -1.917 76 0.008 00 —7.818 78 0.000 00 1.166 02 0.005 87 0.092 15
XwW -1.670 53 0.026 00 —2.288 11 0.002 00 0.505 86 0.005 27 0.168 22
SK —1.400 85 0.077 00 —1.163 94 0.036 00 0.490 23 0.005 79 0.182 72
DG —2.162 55 0.004 00 —6.321 53 0.000 00 1.11523 0.001 64 0.067 10
FCG -1.71570 0.018 00 —3.162 46 0.007 00 2.312 50 0.055 27 0.243 44
YP —2.071 98 0.002 00 —4.121 61 0.000 00 0.705 08 0.000 06 0.131 67
DF —1.088 23 0.191 00 —0.263 48 0.154 00 2.929 69 0.306 72 0.358 02
&it —2.497 80 0.000 00 —29.929 97 0.000 00 0.714 84 0.000 00 0.950 00
HERAEDS S Bl g & AR BRI 5k . T AT A
500 - —_ Bie % o3 A A5 2 0 SR 5k S8 {E N 0.714 84, £
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Genetic diversity of Parasesarma affine from the South China Sea
based on mitochondrial DNA CO | gene

Yang Mingliu', Xu Yan'?, Gao Tingwei', Pan Hongping?, WuBin', Yan Bing'

(1. Guangxi Key Lab of Mangrove Conservation and Utilization, Guangxi Mangrove Research Center, Guangxi Academy of Sciences, Bei-
hai 536007, China; 2. College of Animal Science and Technology, Guangxi University, Nanning 530005, China)

Abstract: In this study, the population genetic diversity and structure of Parasesarma affine in the South China Sea
were analyzed based on 222 individuals of twelve populations using Cytochrome Oxidase I (CO I )sequence. A612bp
fragment of CO I gene were sequenced, from which 34 polymorphic sites were tested and 40 haplotypes were
defined. The most frequent haplotype was Hap2 with the highest frequency of 69.81%, which was shared in all
twelve populations. Total haplotype diversity (H,) and nucleotide diversity (P;) were 0.508 9, 0.001 126, respect-
ively, which represented a moderate level of haplotype diversity and a low level of nucleotide diversity. No cluster-
ing corresponding to sampling localities was found in neighbor-joining tree and haplotype network. The genetic dis-
tance ranged from 0.000 36 to 0.001 73 within populations and from 0.000 48 to 0.001 72 between populations. Ge-
netic fixation index (F,) and analysis of molecular variance (AMOVA) indicated that the genetic variance mainly
came from individuals within populations, and a low level of genetic differentiation among twelve populations.
Both neutral test and mismatch-distribution analysis implied that the populations of P. affine had a recent popula-
tion expansion event that occurred in about 51 000 years ago in the late Pleistocene epoch. In summary, the longer
time of the planktonic larval phase and the lack of evident geographical barriers in the marine realm might be major
reasons for that P. affine could carry out extensive gene flow and possessed a low level of genetic differentiation
among all twelve populations. In addition, the severe climate change of pleistocene epoch might also have import-
ant effects on the genetic structure and patterns of distribution of P. affine populations. The research results could

provide a theoretical basis for the conservation and utilization of P. affine.

Key words: Parasesarma affine; CO 1 gene; genetic diversity; genetic structure
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