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OO R E R eRimth X KR & Fhas
SRS R R 5t

XN EL, e, TEFHT, BEXR
CRWERE RS R E, KM RR IR SR 2E S Em s, i 200090)

BE: NAHMILY 2 SEDNA (RAPD) BREAMMEFESL (Cyt b)) HEEFH, 47 T KIT O R 40
TR KR (Boleophthalmus pecinirostris) FEVRIEAR G50 KANBEDT 5, 45 5 W IX — D3R Bk fa A4 Py st
2 REPEARCTIR B . (1) RAPDZMTEE R M 100 4™ 10 ARZERENLE [P b ik 30 N2 AT, ST O U
YRR . WIS . AR E IR 20 NMEUE TRAPD M, 3 MRS I3RS 2364 270, 274 44417, 3L 301
AR 3 BHAZ AL AL (P NeiE K 2 #E M 4 (HD+ ShannonZ A PEFEEL (D 4 HITE 93.02%—96.35%-
0.3890—0.4219. 0.5618—0.6044. 73T Ji Z0H (AMOVA) FW], KR mftikie fE4E B2 1k ot (F,=
0.03004-0.03254, P<0.05), fHAX 3.2%Mife & ek BRHMAN . (20 Cyt bHEFFHIFTEER: WRANLEYD. &
WL B MR Y 42 BTt ke AT, $E3R15 33 DNCyt oK BAAETY (EFIK 1141bp). 4 BHAR 25
ERZREE (). BHBREZHEYE (1) 4514 0.9814. 0.0048. 4 FEARI 184E /4 3850F A 0.00043—0.07814,
X 1.93%[7% 5ok A BRI CAMOVAZMT), LR AT IR AL 14.50—30.79, BEURRIK2-PistfLHH 54 0.0040—
0.0056, AT S 7~ K ik f R R ) A0S R AE B S (W L B 23 Ak o LA Cyt BIE DR 7 SR B NTR 7 4 ANBEPRIT A PR 20
B2 AR, (HIX 2 MERSGHIE A ARG PRI BTG A BT RN 48 35 5 06 FR A AT B R WY KR A R
BRERAEEY K, BTk I TR £ B A K 0.057—0.023 H T 4ERT .
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Genetic Structure and Population History of Beleophthalmus
petinirostris in Yangtze River Estuary and Its
Southern Adjacent Regions

LIU Zhi-zhi, YANG Jin-quan, WANG Zheng-qi", TANG Wen-qiao"

(Laboratory of Fishes, Shanghai Ocean University; Key Laboratory of Exploration and Utilization of Aquatic Genetic
Resources, Ministry of Education, Shanghai 200090, China)

Abstract: In order to analysis the genetic structure and demographic history of Boleophthalmus pectinirostris, the
random amplified polymorphic DNA (RAPD) technology and mitochondrial cytochrome b (Cyt b) gene sequences were
used in the study. The results showed that there was high level genetic diversity in the populations of B. pecinirostris in
Yangtze River estuary and its southern wet-land adjacent regions. (1) RAPD was conducted to analysis the genetic
variation of B. pecinirostris in Jiuduansha (JDS), Dinghai (DH) and Xiapu (XP) for 20 individuals per population, with
30 polymorphic 10-based random primers selected from 100 ones. In total, 236, 270 and 274 bands were obtained for
JDS, DH and XP, respectively and there was 301useful loci. The range of proportion of polymorphic loci (P), Nei’s gene
diversity (H) and Shannon diversity index (/ ) was: 93.02%-96.3%, 0.3890-0.4219, 0.5618-0.6044, respectively. The
results of AMOVA showed significantly genetic differentiation (F,=0.03004-0.03254, P<0.05) but there was only 3.2%
genetic variation among populations. (2) Results of Cyt b gene: the total Cyt b gene length was 1141bp and 33
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haplotypes were obtained from 42 individuals collecting in 4 different regions, which included JDS, DH, XP and Cixi
(CX). The average haplotype diversity (k) and nucleotide diversity (1) was 0.9184, 0.0048, respectively. The high level of
N,, values (14.50-30.79) and low Fj, values (0.0043—0.07814), the average K2-P distances (0.0040-0.0056), as well as
the AMOVA analysis (total F=0.0193, P>0.05) all revealed that the B. pecinirostris had no obviously geographical
differentiation. However, the phylogenetic tree estimated by neighbor-joining (NJ) method indicated that the individuals
of B. pecinirostris formed two monophyletic lineages, and the two lineages were not correlated with geographical

populations. Neutrality tests, mismatch distribution and network analysis suggested a late Pleistocene population

expansion for B. pecinirostris (0.057-0.023 million years ago).

Key words: Beleophthalmus petinirostris; Cytochrome b; RAPD; Population genetic structure; Yangtze River

estuary

Kyt (Boleophthalmus pectinirostris) JRFK
1ok, Ak, Bk, LETHIEH (Perciformes)
filt )% 1 BH(Gobiidae), JhE/K) W #R MR K,
AR TSR] IV SR Ty U Ve MR SRR X, ARk
B R VL B WL, fRg. )R, T
VUM ST . RIR A DL IR IR L FRIE
SIPIRZUTSL Ik (= pANA B/ P (TE et SR =8 = Sl AR vy
ERIMER MR —. HAMKEGHEH L 60
SEARHUT U FRAE P B 2R B v i O R AR U RS T 20
AL 90 4EAR, TN 2 A REAL IR I i Ao

AR, TR AR 2T A [
DYSEIECE SN Y-S R A RN A7 S B
PR JE M, Tk P Al 57 3 i, 17 B A MR )
PEEN . WP B I ORI RR S B AR
B O R AT R I B AT, 4R
WL IG AL G A0 i ST — A I RS2 H AT,
ARRIIR AL FE AT AN FREEFH
AR HERKEKEECAVFZIE (Zhang et al, 2006),
AELZE AR 20 1 A 28 4% &5 F6) 45 T77 T T 5T 214R 2> (Jin
et al, 2004; Kanemori et al, 2006; Zhang et al, 2006),
DRI FF Je b 7 1T RO SUARAT b 22

BEHLY B2 ATE DNA  (RAPD) E3h¥istfl
ZREMEDT ST HIBOR, B 24 tREE. TifE.
1R RS S (Liu et al, 2004; Matoso et al, 2004). 75
hh—2KorFhRid, ZRifk DNA (mtDNAD L™ #
(R BEZRIBAL AR AR, T — MR )
(U - AN LS B L A DR SV G L T T
(Verheyen et al, 2003; Wang et al, 2006; Zhu et al,
2007), TM4IMifa2 b (Cyth) & mtDNA W %5
Z W) M MR AL G5/ 1) 701 ) B (Han et al,
2007; Santos et al, 2006; Wang et al, 2006). £¥1. 11 A&
FLARBIT (1) 5 4 DX e 1R N 2 3% ) T i e i 224 1)
HulX, FENTAT I GG S W] AR MERI L BOb it s E AR R
PX, RHIR A XL ORI e B i i SO MER

R — AW E AL RAPD BCR7H 5 Cyt b
B FPHIRGIIE , T X 28 i X O A R SR A
PRI S R 5 R A D e, LB IR S 5 BN
HIFR BEHRERE DR o

1 #MR57F%

1.1 #ARESER

I Y b R E W BT, 1 2005 4F 5 H
—2006 4F 8 H KA 2] —HEA R Hh J7 1 R 3R R SR
BAAREA . o, ERULBEH BAR R X (fi
B IDS). WA (fAiFx DH). #Re e &
I (RIFR XP) FEA% 20 2, HT RAPD 43#T:
{EHL JDS FEA 11 B, XP FEAS 10 2. DH A4 10
P WHLZRFEA 11 8 (RiFk CXO, HI T Cytb 2
KL 2100 52 o 55 3 IR B A 1l 1 SR
( Periophthalmus modestus )~ KB 3 ypf (P
magnuspinnatus) (Wang et al, 2006) M 4 i B i 1 75
iRt (Scartelaos viridis) % 1 J&, MEH Cyt b
BRI RGO B IISNERE. T A FEA
H 95% CBEE i, — FEIRAFET 70% L0, & 4°C
UKFEH o BOSREIARAIRAE T i R 25 2
PRAE
1.2 E[F4H DNA 125

DK ZH DNASRHCK H W ML) By~ ik, 5
M Liu et al (2004) 1K) 77 5 IO 418 0. FARERAE
e W01 g TS EE R EE, DIRE, N 495 uL Y
22 R (Sambrook et al, 2002), SuLx FIEEK (R
4 20mg/mL), 55—56 CIHIL KWL 2—3h
(A B SR, 29 12h) . ISR, 22
1845 20min, 1200010 10min. WL FIGEH,
PSR & R AW (24 2 1), 2%
1855 Smine BCEIHH, A 2 FEARTRIB T 6K
LIFUTIEDNA (=20°C), H 70%4FEpEs: 1k, T
5, N 300—500puLf¥iddH,0 & 1—2uL RNAFJ,
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ACUKFERAE# T o FFDNAVMR G, B 5 uL,
1% B0 IR e FELUK A, T DN A B HUIS 00«
1.3 RAPD-PCR ¥ 1&

10 BEAEBEHLS 19 100 4> (5190495 R S1-S60,
S101-S140), 4 H LA T A TRBAR RS R
AN SR UIH AL B SE Sumol/L, —20°C JKA 4
%M. P &2 Liu et al (2004)1) 777, B
10mL ¥ H =4 1% 5 IRPEEER (45 EB 0.5
mg/mL) HIK 2h 5, H Gene-Genius $E/88 R 4t
AR SR T
1.4 Cytbh ZEaY PCR ¥ 18. 4k &NF

38 Cyt b I IR S 104 L14724

(5" -GAC TTG AAA AAC CAC CGT TG-3' ) Al
H15915 (5’ -CTC CGA TCT CCG GAT TAC AAG
AC-3' ) (Xiao et al, 2001), i _E¥FE T AR AR
%A MR A A A . PCR K N {E Eppendorf
Mastercycler Gradient PCR 1 _Fit4T, WAKR A
25uL: 10xbuffer 2.5uL, dNTP 1uL (2.5mmol/L),
514 L14724. H15915 %% 1uL (10pmol/L),  #ikR
DNA 2uL (Z) 50—200ng), 0.5uL Taq DNA K&/

QU/L, W HRWRAEDRFEARAFD, 17ul 4l
oK O A E5EEY) TREA A ED, A 10ul f1
e PEAFEF . 95 CTALYE 4min; 94°C 35s,
52°C 40s, 72°C 70s, 35 MiEFF; 72°CHEMH 10min.
L 4ul § =2 08% I iR BB IR (% EB
0.5ug/mL) LUK, HLIKZZMA SXTBE (I ik
10 £%), ML 5V/iem, HiJKk 1h J5, H Gene-Genius
RIS AR R G40 BRI o H 1R R UNTQ-10 45X
DNA fizlrIeaRs & i THRARIRS AR A )
aifb e, 2% A THEORIRSS A B A A, 1 ABI
377 B PAGHEAT R . BB S 1)
PCR 314 [ [ .

1.5 HUESH

1.5.1 RAPD 7r#1 & HLIKkIRTH RAPD Kk, 7E[H
—HGIMALE b, 4 RAPD ¥ 45T N 1,
BT R 0, BERHATTA AL AL A 1S
W FE (RAPD RAD Z1p—A (0 8 1) Hifk. H
POPGENE version 1.3.1 % {}:(Yeh et al, 1999)#1 T4y
B, UHE 2N 256 A HH (P, Nei
K ZFEMEFE R (HD+ Shannon ZAEMEFREL (D i
IR AL IE B % . 1] Arlequin Ver. 3.01 #AE3EAT 2>
+ J7 7% 4r #1  ( analysis of molecular variance,
AMOVA) (Excoffier et al, 2005).

1.52  Cyt bR JPHIAA7 S Calignment) {ff
H Clustal X %44 (Thompson et al, 1997), Jf7E
SEAVIEW L 7*(Galtier et al, 1996) 4 LL T TAZ IF .
K HIMega 4.0 K AF(Kumar et al, 2004) 7 H1A% H IR 41
B G A T TR R R (TVTV) K&
Kimura ¥ 2 #§ it £ #i 2 ( Kimura 2-parameter
distance, K2-P), FFHIZHAE T RRIT 5 AR
RWIR)T A [FIIR H Mega 4.0 B AF 148 274

(neighbor-joining, NJ) #4) Z K5y fi 25 FA 45 74 ] |R
GRERKZN, UHRRMA, KEEHRM, iR
HHNERE, DKimuraXUESHE N BB, RGN
I3 I E AR R F Y (bootstrap analysis, BP)
FAIAI 1000 ¥ FArlequin Ver. 3.01 #4448 Fh
PR Z KL (nucleotide diversity, m). A5
ZFEE (haplotype diversity, h) MILFRAEZE(SD).
KHAMOVAZ #7535, EL 1000 (0 53 BEHLAAE
I EHE G AT BE RS, F AN R
THf At A 25 A6 S AN () e H R R s A% AR S (1) o0 A e H
DnaSP Ver. 4.10 #/f(Rozas et al, 2006)X} FEAA[H] 43
IR (Fo) FERSERAE (N,) KCyt bR LA
RUEEBCIHEAT 20T o A T RS R A AR i s, A
Arlequin Ver. 3.01 #4347 Tajima’s DHPEA S . DL
TCSH fF(Clement et al, 2000)%E V7. (IR S5 2 0 &
(network).

WG A X T=Dyy/ 200t 5513 ZR ) 734 TR i A%
FRRINAR %% (1%—2.5%) /E Ji%E (Irwin et
al , 1991; Martinetal , 1992). H/Axt=2utfi%
FBEY 5K I TR T(Roges et al, 1992) ,  T=t<ARI, 1§
I B SO S PR SRR Y « L, RORFhEE
P9k 2 A BT DI IAREL, o ETEC AR AT, T
Arlequin3.01 BT3RS, wHrllCyt bJFH1 T
B, HaRu=2ukiH 5 (K2 P A R IR I 4L

).
2 4 R

2.1 RAPD ##f

AHFFEM 100 4> 10 BEFEBENLS [P, Ik H
ZAMFEERG19 30 4 S5, S11. S12. S13. 827,
S28. S37. S43. S45. S47. S102. S105. S107.
S108. S112. S114. S117. S119. S122. S123. S124.
S125. S126. S127. S128. SI129. S132. S137.
S139. S140. X}J JDS. DH. XP 3 Biik, HEREEA
BTG 20 ME. AT IERREY G H 6—13 4
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Wi B PR APk (B 1) 30 AN5IHI7E IDS.
DH. XP BEAAZ I 1 H 236, 270, 274 4417, 3t
301 ML BT IIAEA RN T 359 1
H 7.86—9.13 447, H 2L 90%LL .

DNA 4" #8 K /ME 0.3 —3.0kb.

3 AMHEHA RN 2 S0 R (P). Nei
S ZAEvERe %0 (H) R Shannon ZAEMEFR %L (D
23 WIHLE 93.02%—96.35%- 0.3890—0.4219 Fil 0.5618

1 2 3 4 5 6 7 8 910 1112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

—_— —
- —— - — - —

1
Fig. 1
JDS: 1-10; DH: 11-20; XP: 21-30.

51 S126 7 KBV 10 3 BEFR a4 L
Amplified result of primer S126 in JDS, DH and XP populations of Boleophthalmus pectinirostris

R 1 KBSRGEREMNSSAS LS (P). Nei ZEZ4#1M (H) #0 Shannon Z#E1%EIRE (D
Tab.1 Polymorphic loci (P), Nei’s gene diversity (H) and Shannon diversity index (1) among populations

of Boleophthalmus pectinirostris

JLBY JDS 7EHE DH i XP
Z &A% 2550 Polymorphic loci 281 290 280
LB LEBI(P, %) Propotion of polymorphic loci (P, %) 93.36 96.35 93.02

Nei BRI ZHEME (H, “FREARMER) Nei’s gene diversity (H, mean+SE)
Shannon ZAEPEIREL (I, “F3{H+hrUEi%) Shannon diversity index(l, mean+SE)

0.3890+0.1421
0.5618+0.1890

0.4219+0.1086
0.6044+0.1418

0.3891+0.1430
0.5619+0.1897

—0.6044. R 1 51, KRR stk 2 ik
#HARFE, A DHB AR, 1MIDS. XPHAAZ [H
b, AT DHEFE. X 3 ANEEAN 1sfs
75 AT AMOVA ST BT R W, S st A& oAb AR50,
A 0.03196, HERIE F {E7E 0.03004—0.03254
(P<0.05), fF1E 5 IsE At o FRistl 22 5 1S
A5, 7 96.80% 1 22 Sk H 5 HEAR S, X 3.20%
(255K ERERIA] (3 2). 3 AR A 1AL AL
FEHRAR T, £E 0.9403—0.9553, 5 Ik IA] ()8t 4% f
BHIA K, IDSEDH. XPa) )i 4% 555 4 5 A
0.0457. 0.0543, XP5DHIW AL 24 0.0616.
2.2 Cytb EREFFISH

221 JPHVAERSR ARSGT, RGN Cyt b IERI
HHBRF YK R 1141bp, ffa— NI R T, 16
kit FoAARTERZ T U (Anderson et al,
1981). 4 MEGA 4.0 8507, M 42 BRI R
HIESRAG 33 AN Cyt b KL%, GenBank J¥41] 5
4 EU503190—EU503222., HEREAAR 545 8—10 4~
FfER, Hoh H2. H4. HS5 3ssfEal, bl H2
LR AR IS 2 (5 BAME, P AEA
B 11.9%), LA 30 AN A &S AR 1 F s

(R 3. WA, AL T, C. G EESIN
26.1%- 32.1%- 27.7%- 14.1%, A+T &&=l 58.2%,
GH+C SN 41.8%, EIHWRKIR G Wfy. #
1141 AP AR AR R IAE ARG, Hrh OR 5747
R 1083 AN, ARSAT 58 A (K 2). ARy
S (T/Tv) WA 4.0, 505155 =47 &
W Ti/Tv (A 7.9, o5 FER AL, 1
WS AL T/ TY ERDN, 5k 2.2
04, 4 AN Kimura WEE (K2-P) Bif&EE
228 0.0030—0.0058, FEAANHZ 0.0040—0.0056,
WAL, RGeS A 3 AN st
FRESH S TR (R 4.

HRIERAKT L, FLLH2 MRS S I, N
A B B eh R AR AR S A AL 15 A, BIER 3 7
Ser A% 24 Tle 5% Cys, 5 20 £7 Asp 2224 Glu. Asn 5§
Cys, % 21 {7 Leu 484 His, 5 22 47 Pro 484 Gln,
55 130 47 Gly 484 Cys, 55 135 {7 Val &4 Ala, 5
166 fi7. Gly 254 Ser, 5 221 £i7. His 484 Pro, 5 237
i The 484 Asn, #f 304 17 Val A8k Tle, 2 307 £
Leu 4824 Pro, 5 311 £ Gln 4824 His, 5 312 {if
Arg 2% Pro, 55 376 4L Leu 2% 24 Val, & 377 4if Leu
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A J His CRAHZIERT A1 LR ED o —0.9818.0.0030—0.0058, “F 341 4 0.9814.0.0048,
222 MHEBLLER 4 D RBRRARHA AR ok XP BEA 2O SR A AR 2 R A E I
ZREME (). TFRZ PN (o) E0HI7E 09556 I HREZFEME (€ 3). FJM DnaSP ftifi K

F* 2 KBREBBRABBREZEFNSFAZEST (AMOVA)
Tab. 2 Analysis of molecular variance(AMOVA) in populations of Boleophthalmus pectinirostris

) AR SR AT E Ay
. - A df . )
A KR Source of variation Variance components Percentage of variance
Cyth RAPD Cyth RAPD Cyth RAPD
HEARTE] Among pop 3 2 0.053 1.84 1.93 3.20
PEAR N Within pop 29 57 2.706 55.85 98.07 96.80
AR 5% Total variation 32 59 2.759 57.69 100.00
11111111

1122333334444445556666666666777788899999999900001111
56664611125892366998990112466679111812501223356624891123
7880254869875836458682246256226983057338830016846997911360

12 AGGCTCCCTAATCGCATTGGATCAAACGTAACCCCCGAGCCTGTTAGAACACCGTGCT

B2 4 A RIRIEAR 33 /> Cyt b BEIR P41 A5 Y AR S BL AL
Fig. 2 Variable sites of Cyt b sequence among four populaitons of Boleophthalmus Pectinirostris
P 207 b 2R A IR S 0 A AE T DI R 8 o A

Numbers at the top of the figure indicate the variable sites in the sequece analysis based on H2.
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SRR B TR TR) 2 AU R BUF B 5 B A 3 TR A8 A
(N,)s SRR, KRt 4 ANEHERRIFEY
A 0.00043—0.07814, & (MR LR £ F AH N
0.01932 (P>0.05); HEARMIMIEFRAHE (N, 3
ART 1 (14.50—30.79), Hrfr, XPHIDS. CX.
DH 3 BfAR P SEAZ A (14.50—21.65) i/,
IMIDS5CX. DH 2 AR R AZ FAE (27.00
—30.79) Bk (£ 5. AMOVAZHTIIEE B R,
98.07 % AR Sk FRNHE N, 17 o AR D) 1) A8 S AN oty
1.93% (% 2).

PLARHEE (ND WM RGR BN (SN S ]
WAL R KBS A ) Cyt bHEKF A,
GenBank ¥ %15 43 5] Jy: EU503223—EU503225)
BoR, Kot 4 DR B A K &
(lineage) MIZ NI HR . SCRAF 28 NPT,
TEEFN 52%; CARBH S ANHAERM L, SCRER
H T8%. AHIXP/ NG R IFAELL 4 ANHEAA S R LG

[0/ 30 %
rMEREIE, IR REA 1 FR AR AL AR A4 () A 44

(B 3). MERMIFIIZES (Dy) K 0.01, £
THATETEA 0.5—0.2 H 4 (MY). AL
SRS AR S TR T, 33 B R £ 7 S B ) = A
TR Bz, RIS cyt bEEH T
FNZE IR AN R .
223 FHEEDIS R Arlequin3.01 #44, XF 4 4>
FEAR ST AT Tajima’s D HHPEREEG, DA BEAREA
/> (10—11), Tajima's D {H3# 4 5ifH (~1.542
—0.702) HARXFEEKFE (P>0.10), HCE T
AMEAER — AN EEARIEAT 0T, KIL Tajima’s D {H
(D=-2.111) IAEELFEKF (P<0.05). Ui KH#ER
A — DR E i BB 5K (population
expansion)

Network 45 R ER (B 4), KERaiiam
Cyt b JAETIPA — AN ILZ R L AR (H2), I
BN S, Hodr ok A XP ) H1.H26 5K [ DS

% 3 KMRGRHAHAL. BEE (WD, BEESHE (h) MZERS HFME@E
Tab.3 Number of sample size and haplotypes, haplotype diversity (h) and nucleotide diversity ()
of the four Boleophthalmus pectinirostris populations on Cyt b gene

FEAL WA ZREYE R HRZ RN
KA Populations  Sample H457% Haplotypes(H) Haplotype Nucleotide

size diversity(h) diversity(m)
LighuB DS 11 H2 (2) *, H4, H6, H7, H8, H9, H10, HIl, HI2, HI3 0.9818+0.0463  0.0053+0.0031
WHTZEE CX 11 H2, H5 (2) *, H14, HI15, HI16, HI17, HI8, HI19, H20, H21  0.9818+0.0463  0.0048+0.0028
R EH XP 10 H1 (2) *, H3 (2) *, H4, H22, H23, H24, H25, H26 0.9556+0.0594  0.0058+0.0034
FfrilEis DH 10 H2 (2), H5, H27, H28, H29, H30, H31, H32, H33 0.9778+0.0540  0.0030+0.0019
it Total 42 33 0.9814+0.0118  0.0048+0.0026

H O *WEPHRoRRE A, MIUZRE AR, H R i,

Figure in the brackets shows the number of specimen in the population, H indicates the shared haplotypes.

x5 KEARBRAREMNERRZREN, (HHE%LA) SHESLERFGHELETH)

R 4 KBABHEASEHKEN K2-PEEESR

Tab.4 The average K2-P distance among and within the four

Boleophthalmus pectinirostris populations

FEK Pop JUBP IDS IR CX Eil XP SE DH
JLBYS IDS  0.0054

IR CX 0.0051 0.0048

il XP 0.0056 0.0053 0.0058

JE#F DH 0.0044 0.0040 0.0048 0.0030

Tab.5 Matrix of pairwise Nm (above diagonal) and Fst (below diagonal) among

the four Boleophthalmus pectinirostris populations

N
for JUEPIDS BB CX  BWXP e DH
JLBY IDS 27.00 21.65 30.79
IR CX 0.00043 15.41 30.79
H2U XP 0.0056 0.00513 14.50
52 DH 0.04181 0.01102 0.07814
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57

H29
50

H28

H19
H5

H2

H8

H6

H32
H23

H3
HIR

H17

H21

H4

s Lineage A

H20

H27
HI3

H22

H33
H7

Cornn>

H24

78— HI6

L 30

HI0
76 ——— H11

| S 7'
(v‘)|_H]

78

68

L His
H26 Lineage B

37 HI2
H9

Scarfelaos viridis

3 api, hibhal 7
100 | Periophthalmu: magnuspinnaus

I_ P. modestus

Kl 3 JET Cyt b JEIN PRI 4 AN KSR IR A AR A b

Fig. 3 Neighbor-joining tree based on Cyt b gene sequence variation of four Boleophthalmus

pectinirostris population

AT ALY EUE R 1000 K bootstrap F 5 (SRR, AN R R SCIRER KT 50% (144 -

Numbers at the nodes indicate bootstrap values with 1000 replicates, only > 50% shown.

) HO. HI12 JKH CX 1) HI5 ML 432,
R 28 NSRRI — 433, 0 4 M EERR R
5B HCRFEHLE B B 15> 32 (clade), 1
S AR BOR Cstar-like) B R E . F
DnaSP4.0 X Cyt b FL5 LB THE L 04T, 45 R o,
JITA 1) Cyt b HAEI R — 4% BRS84S Tl HA
HA A BTG sl R i 2 (] 5D IR S8R
YL, KBRS B R k. AR,
1=2.587, K=1141, AUNH 1 CPEOCHRIR O A 1
BRI TR B E RO, HEAE TN 0.057—
0.023MY, Ut B RSy 0 B E AT 5K I [H) £ A B
i 147 o

RI

3.1 KEABIFRRED S

WAL ZAEEA DO T B 2 AR 2R,
SEPR A BE IR . B2 FEVERT R %, T
SRR PR Y BE ) A, IR0 AR AE R A
%2 AR R B oh ) B R oK U2 — A WK R
(Vrijienhoek et al, 1994; Frankham et al, 2002). LAfE
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2004; Kanemori et al; 2006; Zhang et al, 2006), Jin et
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Fig. 4 Minimum spanning networks showed genetic
relationship among haplotypes of Cyt b gene for
the four Boleophthalmus pectinirostris populations
H1—H33 7m0 /IN 5 Rl 2K 1 ) B 20
H1-H33 indicated haplotypes and small empty circles showed the
haplotypes that didn’t present in the samples but necessary to link all

observed ones in the study.
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Fig. 5 Observed pairwise sequence difference and the
expected mismatch distribution under the model of
population expansion on the Cyt b gene haplotypes
for the four Boleophthalmus pectinirostris
populations
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FIHEIREL (Fo) i RN AT RE A (1)
WA RERE, 760 21 VEHN, F A, W
FIRER /AR By (Wright et al, 1978). Pl 3L A
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