¥41 %5 5 10
2017 4F 10 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 41, No. 10
Oct., 2017

E RS 1000-0615(2017)10-1542-10

DOI: 10.11964/j£c.20160410337

ETFEREFIXFIRNAR G RERBFEERZHFED

HRE, BT,
EANET,

(LT PEHEAERTILR, | V9l FE AR BOR B A S0

PP CNE

#HEE,
Vi
I7 A6 536000,

2. PR F BB EE R BE, UV M 530004

3N B A e, A A R B BORBE SO, )T RO

535011)

WME: W THARTHERWBREREEENOM T ARRI, H BT ERNRTHE
BN B A BT WA UL RO TR B EEM, DURA g )93

MR S RDNA (mtDNA) IS & K 5 5 347 247 o 6 M B 107N Z R/, & LT

8BS BAFAL, FAIATH W LW fm %, BHELNEGERSFEEH) TR S S
(P4 71 % 0.998410.018 89, B EALFHR XM TN HELAL X, £ EFELA
TREANEPANEEFRH A DRI I BRI #1801 R BFE H-0.018 13~
0.02805, #EELMHT AL, AMOVARAT B3 KR 7 2 iy e £ 7 EE R g HA
1(99.74%). F 4 e Tajima’s DFFu’s FsE 35 fE, MHERTES 24 HE A DS
BUER, RAIXERITBERFEAET LY HAHGT K, ALY K HhESH
717 1. B ARFHERMEAREWRESHFME, 6D HEHEET AL &L
fo, FEMEWARE R, #MNAHETEHREYE HAHEYT Ko

KU AR 2 REEAN,; AREEFX; LA

FESES: Q347; S917.4

FE#R A% B B (Sipunculus nudus))@ 7 A% 2 B
H (Sipunculiformes), J5#% & H#}(Sipunculidae),
Ji ks B R (Sipunculus), it FAPEBE KRR,
PO A TR E AR R R AT i, JUEDT
PR IER A FEY, HEM TRV B i
MERE, ARV HC S FERRIN, AT R T HAE S
O FE EFERES, PO SRR A E FRANME
M2 HFRY, GBIk B AT B, Mk
ANTIFET R sA N, ORI MEvR
TR . BT 2R R T B CR S . I
WML BT ETE Tl . RS AE, O AR
MIPL BRI H 4 vy, R, SGERJT s B HU iy
WG Z ST LU R E S TAE B E R B

LR RADNA (mtDNA) K 43 T /N gy

WIS HER: 2016-04-03  {&EIHEA: 2016-06-20

XRkARERRD: A

RN B 3 AL T W B B 1 g AR
EWFTE o AR ) X LR AR A 2 i Y
AR A% X, BB B A% R R A R
AL SRR S RASR, R mDNAJE K 4 7
FRIHR AR S fie R DX, A3 A 51 Y
5~1017% , AE I SR AR i [A] — A A4 A o] H A
WEMES, RS S ML SR A

FIAT, [N AMA TR O7 1% B R AL 24
PERYOFFE e AT HRAE , EXDERR T A% 2 BT
FE TP EIORE S A R A 2T mtDNA
P DX 810 ) DG RR O A% 2 SRR IS8 AL 45 R 23 A
A 5T 3 TOLRRTT % 2 HUBE A mtDN A ] X )7
), ARVEIEERYE 64> A [R] G #R 7 A% A2 st B4
(38 A 450, O BT JROIR B0 AR 7 25 T4 f 4t
HE AR

BB EFRAARRFESEB1160532); | AR EH R EHE AR LIRITHE (H:F % 14121006-2-1); 7 5 S8R 2 5 4
(2015GXNSFBA139081); ) G &} 2 i £ A RHIF Ik 45 27 (15YI22HY S 13)
BIEEE: %/, E-mail: caixiaohui66@163.com; &JE: E-mail: yingpan@gxu.edu.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20160410337

10 4 AR, AF . ST SR T DX 5 BOOGRRTT RS B R M 1L 2R PR AT 1543

1 MEHSTE

1.1 SLIe# R
SIS R GRR A% A T 20104E 10 H 2015

4E5H, rBIR A P EBT@E) . B EC). RN
(Qz). dvifE K v (BH) . A& M (DZ) A 5 i B
(YN 6™ HARBEIAR (R ). FEARTERIZ Ml S8 =,
HUARE LA T 95%I kG i [, —20 °CLRAE& .

Rl SUALSKREAERRENE. b, FHE

Tab.1 Sample information of S. nudus including sample quantity, sampling site, date of collection

iU Pt/ B il RAR M SKARI ] ZJ%/E /N
population quantity sampling site sampling date longitude latitude
YN 35 L W B 2015-05 107°18'35.87" 20°54'23.63"
DG 33 it | i3 2014-06 109°14'13.65" 21°26'31.34"
DZ 30 HEEa M 2013-07 109°13'26.04" 19°43'20.44"
FC 32 IV B 2010-10 108°20'48.49" 21°33'33.14"
QZ 32 JPEERM 2011-10 108°40'6.67" 21°38'43.04"
VA 35 JUARHIL 2014-09 109°46'38.04" 21°16'17.19"

1.2 DNARJIZELSPCRAVY 1

BiHL30 mgdl 4!, R TIANamp Marine
Animals DNA Kit(dt 5% K AR )3 3l 0 4 2L P 41
DNAIR I & 7E 17 5 4L DNATREL, 1.5%35 5 B
BERE LKA, 4 °CLRAF#5 H

M GenBank%i#i& % T 25 E 7 i 2 H 2ok ik
FEHRH R FHN(S. nudus, FI422961.1; KI754934.1),
[F] P8 L X6 33 T A 3 1) Ay A ol X 8L bR iR R A
B FEHI X P14 @& 3F 514 . D-Loopl42 b 5'-
CACGSCTCCCATTTTCYCTCCGATT-3'; D-
Loopl180F: 5-CCTGYKGTGCGKGTTATTAA
RACAAG-3', 5¥y i 71 Kb A W RHA BR
NG, PCRIZMAZR 25 ul, 43752.5 ul 10%
PCR Buffer, 2 pL MgCl, (25 mmol/L), 1 pL dNTPs
(10 mmol/L), 0.2 uL Tag®R & MW#(2.5U/uL). EF
W51 %1 (10 pmol/L)4% 1 L. DNABEH1.5 uL, #b
FEICH K E 25 pLo BT IS0 B AR A LR
FALEO)ABRAF . PCRICIMFRFF: 94 °C HiAE
5min; 94 °CAEPES0s, 55°CiE k40s. 72 °CHEfH
60s, FLZfT32MEIR; 72 °)CAAEMH10 min, PCR
P21 5% S NE M EE IS FL VKR S, 3% & R ST
FEAE DB AR B2 B P
1.3 HIESH

Xt T A DF I 434 a6 )7 51 HIDNASTARF
MEGA 6.0 (molecular evolutionary genetics analysis)
BAFHAT XS, RN TARCIE , 0 )7 51 Hxd
KBE s SRIE RIZHAE 0 A A RER LU SRR 1] f4 4%

TRRA A, 3T 555 H#NJ (Neighbor Joining)
ARG, FIHDnaSP 5.0 50 Hr 454N BEAA Y 35t
1 Z R K.l F Network 4.6 5 {4 #4 #E B4
AU 17 291 4 (Reduced-Median, M) 25 18], 3z
Arlequin 3.5V {4 R 15 50 F 22 F 40T (AMOVA),
Ty AL b R B R, (F-statistics), % 1 Wright
1 F o3k TH 5 5 ek DR 3t ol B ) 2R B R ARG R
. N,=1-F 4F ™,

25 G VARG 56 A H R AS BT X 4341 (mismatch
distribution analysis) K #EAT BRI 087, FIH
PARY S8, A =2ufG RS 5K AP,
Forbu R B ¥ 9 1 578 2 (%) (u=uk, kKRIFHNK
AN R R, RR YR R A B A
EORNIETR

2 4R

2.1 FIHFERBEIEE SN

S0 Fir A WU R B 42 2 B DR O R R
mtDNAFE il X 751 3593%% , KB 1030 bp, L%
P X AT R A R 8 . AR 193557 41
55 1 Py 5 A B2 R A B R 4] 42 7 91 (GenBank:
KJ754934.D)[FEJE X, JFF TRIE, &AM/
T X 43 A F S - B K BE 468 bpo il ]
MEGA 6.0 3153 A A BEAR A IR AL 1, 45
R R A FER AL B AR — B, BT B A
1 A+T (73.06%)11) % 53 1 & 5 T G+C (26.94%).

A3 BT 6N [ B AR A SR A R e,
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4%

R 2] 107448 547 15 (62) 0 He T 854 L fis
#, Hoh s AR RIAT 61> (Hap9 . Hap20. Hap33,
Hap36. Hap48. Hap66), & HERAA 45 H Ml
M BRLAE R, 226 MR A% B RUBFIAR I 1% 2
PS8, BRBR, ‘Jztiﬁﬁﬁﬁﬁxszirff

(K)43571°40.998 . 0.018 89F18.4836, JLH kR .
v . BEIHs . VIR R B, B ooo,
AR R BN B (0.9820); MNP FIKKER, Hix

H W B AEEMBER(P,: 0.025 02, K:
11.5088), e AMEYT H BUAEMNBEIAR (P, 0.01507,

(Hg) BAF R Z RV (PTI98 1 IR 2 7 K: 6.9636),
R2 AERAFRERBRENEESENESH
Tab.2 Parameters of genetic diversity for 6 populations of S. nudus
Bk i B 1 LB BORAG)  REEREGE)  HRmERHEP) *j’ﬁiﬁﬁiﬁm
population sample size ~ number of polymorphic site haplotypes haplotype diversity nucleotide diversity nucleotide differences
YN 15 35 15 1.0000 0.018 06 8.3619
DG 13 35 13 1.0000 0.017 95 8.3462
Dz 19 63 18 0.9940 0.025 02 11.5088
FC 16 42 16 1.0000 0.018 46 8.5667
QZ 11 23 10 0.9820 0.015 07 6.9636
zZ] 19 50 19 1.0000 0.020 66 9.5439
it 93 107 85 0.9980 0.018 89 8.4836

total

22 BRREEESMEERENIRESR

FF Kimura X 2 £ 5 % (Kimura 2-parameter)
T 6 HEAAR 9 5 BF AR 18] 1) 1 389 358 4% B B9 (2 3),
5 TR N I OF ¥ 380 4% B B B R (B A A N 1A
(0.024), H/MHEAHINFEA(0.015), 6MFFAM
B AR P97 24 35t 14 B B K/ hDZ>ZI>FC>YN>
BH>QZ. 6/ GREJ7 #8 AL HURE A ] 19 358 1% B B
(0.016~0.022)2= AN, v LIAR I 55 7 3ok 4 i
WA (E 5K (0.022), B 58RI ) {E B
/N0.016).

T 85 HAE TR RENIW, 6Lt

Tk B AT 223 S (8T
2.3 RRIELE

X6 G RR Tr Hs BL H B AR P I 2 [ 1) P L 3
FERANRAPUR,, SHHAZ I FAEH-0.018 13~
0.028 05, 4t ﬁ*ﬁ%i’ﬂfﬁ%(bo 05), WA
B) oAb AsE /0N o 5 PRI A 405 S 2 B 1 () 77 76 BH
B 3 R A2 0 %W%%@\J‘|‘|ﬁﬁ§%.§t{m'§ij§
(162.09), 55 HEVLAEMAHE K 32 T 55 /1M (8.66)
R4 AMOV A BT (2 5) 1] 1 64~ FE AR [ 114 35t
A 45 K0P, 90.002 60(P>0.05), AR H% B
(3815 22 57 2R A BERIN(99.74%), FEAARTH] 1Y

R3 MNABRABERFFRMEFENIZEES
Tab.3 Genetic distance within and between six S. nudus populations
BiA  population YN BH DZ FC QZ VAl
YN 0.018"
BH 0.018 0.017"
Dz 0.021 0.020 0.024"
FC 0.019 0.018 0.022 0.019"
QZ 0.016 0.016 0.020 0.017 0.015"
VAl 0.018 0.019 0.022 0.020 0.017 0.020"

TE: CRORBHR NI IE O ALR), R = AR RSB IR (8 A B

" indicates the genetic distance within a population (diagonal), the numbers below diagonal express the genetic distance between six populations

Notes:

http://www.scxuebao.cn



10 141 WARNE, . BT ZOR R E X RO T i B R R ST Z RS T 1545
=
5 -
> on
(&)
L
(RN
ST NP
% % S 5 vi”b N\ R X
4 PRI 0.05 &7 AR &
D B S wO, N Q:vQ o XL
4,7 B\ Y
070 N Q(\%
% AN W 1
&, % % O (R » 5
b g a0
17,30‘53‘ > R W W A
K, L3
4, 027 31
P / A
Hap 3283 / \ P P 5
Hap 2, iop ©
ap 54 2
Hap 53 Hap Hap 52
Hap 48 Hap 65
Hap 64 Hap 34
Hap 56 Ha
Hap 19 Ha p 43
3*5 p 14
Wﬂm% s
W 4 t, 19
W N6 b Mg PG
o) £) 3
W e »
Qb:\ Qb\ 9 7 % 4.
DY AN & 0
Q& “2‘ {$Q \‘O S— & o> %} ,9
9 %, 0
D % &, oy
QOQQ(\ . 2,
0
<& Q;WQ & & =z %dD
Do e S B >
F¥% 238 %3 2
T egdes =% =g\ 2
T 3 2 3R L0
S
2
>
1 ETARFREARERNENDEXREN
Fig.1 NJ tree based on haplotype of populations of S. nudus
T4 ARAFRERFERBEEN S UERF/PETZAMERRN(E=ZH)
Tab. 4 Pairwise F (below diagonal) and P values (above diagonal) among populations of S. nudus
A population YN BH DZ FC Qz VAl
YN 12.28 26.6 8.9 -20.2 —13.54
BH 0.019 95/0.153 15 0 -22.33 -20.9 21.7 9.89
Dz 0.009 31/0.180 18 —-0.011 07/0.639 64 0 15.93 15.61 11.33
FC 0.027 31/0.153 15 —0.011 82/0.684 68 0.01545/0.216 22 0 162.09 8.66
QZ —-0.012 22/0.6036 0.011 39/0.270 27 0.015 76/0.198 20 0.001 54/0.387 39 0 -37.34
VAl —-0.018 13/0.864 86 0.024 65/0.144 14 0.021 59/0.108 11 0.028 05/0.099 10 —0.006 65/0.639 64 0

W PRIEG 2 5 025K SF250.05 (P<0.05)
Notes: means significant difference at 0.05 level (P<0.05)

25 L /IN0.26%) o H A% TR Hr A ) 2% 4] T]
T, A B ) B R O A T B 1Y 43 S (K12,

I52] Pl O /N 3 7 A Y g R, 1 B T AR S A
TR BIE L) o
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1546 Ko kAR 41 %
x5 AEBRARERREEEEERNS FHEST(AMOVA)
Tab.S Analysis of molecular variance (AMOVA) among population of S. nudus populations
AR SRR H SEITAI MAEALFICR h RS E 2 /%
source of variation dr sum of squares variance components percentage of variation
FERIE]  among population 5 2.589 0.001 30Va 0.26
AN within population 87 43.304 0.497 75Vb 99.74
it total 92 45.892 0.499 04
A Va BERAAERE: Vb, BERRAL R
Notes: Va. variation within population; Vb. variation between populations
H4 @
H 24 48
H_358H 399 %1ﬁﬁ§©
H_33 20 : 9.
H
YN: @ § 19 210 /H 140
. 77y H_ 13. /12 L H “40@ 1 41®
BH: i 8:00 - e
7 e -
. H 46. H——4. H 62‘ e
pz. @ = . 4
e @ N\ ) {54 H 53@
L]
Y O\ 18- @56
H 43 @H-34@ - H 71@ e |
2. O H52. H2@ — = A H819
ce T i
~ : ~ _' H _5@- — H-8
H 840 T 170 e -
6= @ o' 5@ 150
H 10@ < H 5.. N H766‘1—1‘1.
N K Ny h \
H37@ NSl B 750
H 780 0 6003 [| (NS N\ H 700
H 850 dLGS. “H e
® H 80 H 72 H[7 ‘7—9-0 “H1@
H 230 L RING H_60@®
H 51. N
H_58Q173’ H 15 @ #7130
B2 XREHIEE DB AEmDNAEHI X £ E 8 E 8 N W E

Fig.2 Median-joining network of populations of S. nudus based on control region sequences

2.4 BHAFNESSMR

PRI 2% by SR 1) 9 gt £ 70 A B AR, T
DLRE 64> BRRE AR A S — A B AR R AT AR 3h 285 03
Bro P PERESS AT Fl Tajima’s DFIFu’s FsfE 144
Tl H 2% 7 0 35 (R 6) o TEMRAX H R AN e %t 43 A1
P52 Y I ) P0G o3 A (I813) o 2R G PR 3 5

=6

TR A TC X 20 A R I SRR 5 A% B2 R AR A
7 s b IR R K

%% Kawauchi% 157 R 2 W ah W]
(Sipuncula) ) COLF 5 #E 4k % 41 0.3%/H JT 4,
COLJ: 2 r 1R Jik A v i A ok 38 g 18 119 4, 4 ol
DX e Py, HL G A o 238 24 Sy 2R 14 HL A

ARFRERBEIMREIMELR I FTEY

Tab. 6 Neutral test and mismatch distribution of nucleotide of populations of S. nudus

FRPERGEG  neutral test

F5Hc 434 mismatch distribution of nucleotide

D Fs

-1.978 32 ~24.692 49™

T (95% B A5 X I7])

12.072 32

0o 0,

3.600 00 3574.984 61

EE Nﬁ%?ﬁﬁ:’{‘&\%%(i)<0~01)t 00=214N0’ 61=2MN1: Noo'fhﬁ#'flhj(d\r N111tﬂ{¢j(d\

Notes:
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means extremely significant difference (P<0.01); 6,=2uN,, 6;=2uN;; N,. population size of generation 0, N;. population size of generation 1
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Fig. 3 Nucleotide mismatch distribution of populations

of S. nudus
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Mr, ABHESAT, Mwinyi &5 I7E X CRE #%
S ML 2R R D A BIE ST TR B L DB RR 5 A% R IR
M mtDNAS R ZHU5 A s —#, NI 4G
PR AT F S EEDNA(Z155 502 bp), AEZi A% IX 5
AT, AOFFEE RS A, X4 R/
55 HAb TG A Bl Wy 4 ) X 91 ) BF 5 — 2

B Z2 R (H ) PR Y R 22 RE P (P) 2 1
AL Z R AR bR . ARSI IS SRR
1 BALRE TR 22 BE Pk (H ) PO 8 R 22 FEE (P 43 30l R
0.998#10.018 89, Du4E""FI I COMIF e L ifF . [
IR0 = A M O A% A R AR 2R, A R
YIHMPY 515 0.975410.0035, AAFIT L4518
A ¥ 7K B W 2ok AR i T[] DX B W SN
=T 68 Ophiocephalus argus) (Hy: 0.875;
P;: 0.003 27)F1fl(Therapon theraps) (Hy: 0.986;
P;: 0.009)7% ) =T 1L EIE (Eviocheir
0.958; P;: 0.017), (K TPyl =
(Apostichopus japonicus) (Hy: 0.975; P;: 0.037
67)*" Wy Al A R R PR R Y A 3 s
MMAKHEZ, g HEA B R A 2
FE P VR R 2 AR 0 JEL DR P02 A P st
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B R T BRI SRR B A 22 S, IR AT AR
FPE IZ BRI AL ZAETE TR AR R L £
FEVE S B (1T TR 2 R A0 3941 R 22 57 B0
BRI G IR, S BHRBHE Z MK/ hDZ>
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AR B, HETEH R R AR Y i
B2 TR KT, X525 EMR
GEILMIZEML . DA E B X O i B dus g £
FEPERAIE 58 — BOA R OGRR 7 #% B UBFIA R B
KOs A A PR T s AR U Y
WA A SRR T s B2 HURE IR 1) 38t A% 22 A M 7K OF 4b
FERE, FRRGEREN, HardbiRis
TSGR I A% B A T B U AT Ak T AR .
32 BAETERMHSSMN

WS, A& R R Y AL B R 2 R
K, HBEURT Y 815 o AR R FE 3/ o AR B 5 v
B Z 0] 1 38215 o3 T R B fH —0.018 13~
0.028 05 (P>0.05), LA . 25 BE(R A7
e B I 2 W (N i 8.66~162.09)
AMOVAZHTEIE, A% 2 5 2k A REIA N
(99.74%), MR E] Y 22 5 0 L 552 /1N (0.26%) o B
RINJERZE TN, 6D JGRR 5 A% B Hy I B 4 TG
IRy 3 LRGBS A A I 45 R R
LR TR DN o AN s N TR S B £ A Y4
NGRS ARG SRR AL R IR Oy A% B
I — N BT,

Pl 1) 2 2 R I R A s B AR 1Y)
AE S WA — 5 W SE IR o TR Bl TR AR
(R4 1A A ) 35k R A8 i B T R AL, R
TN DR 32 9 A 32 v A B DR R v g . TR
FZE RAERZ I O SRR M B TR I ) AR
K (KHE21.5~34.0 °CLL T ~7.5~27 )P, HigEk4)
PR KW Tk P AR RE S, T
Sz, HA e EHE s T, WA
T Ui &y B B ) A SR | R A AR ] A A
Hagm B4, mEMEH W (Crassostrea
virginica)™ . FifL & DL (Chlamys farrei)* 55 . At
Fh, ﬁ%ﬁ%ﬁ%%%%%ﬁh%%ﬁ%ﬁ
J5 kg B BB AR A I A AT 45 R0 S, kAT g
Iﬁ%%\m%ﬁﬂﬁﬁhwﬁ%ﬁ¥ﬁﬂﬁ
BAFH R AR F TS5, anDufE 7R 2Rk
FERCO Urrdbis . =B 1] 3G 7 A% 2
MBS A3 AR B B, 5 AR 4
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B 0 BEL RS A R B R R B L A, AR SR
Jb 0 ¥ DX SO R T A R AU P R L S B A
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AT BB 5 12 DX IR A [ 1 5 g 5 PR 22 > *s

FER S Hr A, DGR Oy A% B2 d 2 g ad
BERY e A, AR BRI b B AR RE Y Tk it
[ 29 A 171005 407, A5 005 ) LR
BEA20°80.73~2.43 0 T4, fEREE SR AR 2 ERS
fE s A, B R 4 RS R ER 48 A A 1) —
AL, YA R R, A ERVK R R
T, TR R, BN G R 8 AR L ) RO B
b B3 A 8 A A AT 25 R 1 3 ST,

3.3 ZHMRIPFSAFELENA

A 5T HE T mtDN A il X ¥ 51 70 4, F 58
S5 R WL R TT M B2 R H RS BAT B R K E Y
w2, BRAf—- PR REEFNE
BEo fHh 72480 N TARERIZE B, LR
J . R LA R R KA SR A2 DL R RO Oy
R B, X RR T AR A VR BE R AR R
PR, [ BE S SO ER T R A R Al MR RS Y S
Too PR 2800 RO6 R 5 A% 2 H BT IR AR 37
JE, e R o KRR A DO LA BR 4, 52
P s 00 o B 8 ROIR 0 o ASF 5 T S s 61 RE A 1)
AL ARAR /N, T RE PR T 4 R 38 1 23 HCRE
T3, SO AT JLAR N TG IR 5 UEAT By 45 M W Bl 4=
N\ DR R SR 2%, TR T R AR 18] 114 2 [
AEUR o Bl BIR A 2 By i BO6F L 3 A% 5 5 A LAY
FOAS T 5 P, TR IR 8 X6 A1 ok i b F8) o 77 B X
SO BEAT B I L B LG RROT A% A U B
PR AL TG RAEAR A Z 0%, 0 H R 5 45 21
P, B IRAS AT RESLRIH
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Population genetic diversity analysis of Sipunculus nudus based on
mtDNA control region sequences

PENG Yinhui', ZHOU Yuna’, LIU Xujia', HUANG Guogiang ",
CAI Xiaohui >, PAN Ying *
(1. Guangxi Key Laboratory of Marine Biotechnology, Guangxi Institute of Oceanology, Beihai 536000, China;
2. College of Animal Science and Technology of Guangxi University, Nanning 530004, China;
3. Centre for Marine Life Science and Technology, Ocean College, Qinzhou University, Qinzhou 535011, China)

Abstract: In order to study the population genetic structure and germplasm resources of the Sipunculus nudus.
mtDNA control region sequences of S. nudus of six geographic populations along the coast of Beibu Gulf (Beihai,
Zhanjiang, Qinzhou, Fangchenggang, Danzhou of China and Haiphong of Vietnam) were analyzed. Results
showed that a total of 93 control region sequences with 107 variable sites and 85 haplotypes were obtained, and an
evident AT-skew was found in mtDNA control region sequences of S. nudus; the haplotype diversity (H4) and
nucleotide diversity (P;) were 0.998 and 0.018 89 respectively. The NJ (Neighbor Joining) tree base on haplotype
showed that the six populations presented no obvious branches, and all haplotypes were randomly distributed in
the haplotype network. The range of fixation index (F) of different populations was —0.018 13—0.028 05, and the
genetic differentiation among populations was not obvious. The results of AMOVA revealed that the genetic
variance mainly occurred within populations (99.74%). In terms of the negatively selective neutrality test and
mismatch distribution of pairwise, we could suggest that a population expansion occurred in S. nudus, and the
estimated time was about 1 710 000 years ago. The results indicated that there was high genetic diversity in S.
nudus and existed gene exchange among populations, and the estimated population expansion could occur during
the Early Pleistocene.
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