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E  WHR(Liza affinis) 0 THKFENEAGHIRFEETERENZFaL, HT
P ER SRR R, ZAR N T REFE 44 82 BHA CO1 #E 535 712bp 57|,
K 21 N EAEA, 4R £ K (Hg=0.4840£0.0700, 7=0.0010+0.0002)# 11k, ARIEZE 4K Fr & th b X |

W, EEEEAT 04, @it AMOVA 247, BF 4R FefE ¥ /N 0.05, P1E¥ AT 0.05, 44
7 5 By Ho B AR 1K (-0.6%~0.46%) , & B F B AT 4R B R E R B b, HEE TR )M L ER
Ko MR BIFEERA, BEXERPH, FRIRMXNEEENAEENEER; 2)i%
HABEY KEMH, PEAHREERN FUs Fs {H7 8 F M A B (Fs=-20.3900, P=0), #%H 8 4#EIE
Hh D sl REANEEEEBREN, HERATENSRBRZ T IHBYT K, 5T KLY
KA 13.4199~1.4911 7 43T, T de R vk A An (] vk B By K B b T N R AL BT B, kAN, SR EEK
ty 3% % % F P (H;=0.8080+0.1130, 7=0.0021+0.0006) " & & T - fi 32 ZE K, 22 PU¥ HAF 4 1k 6 1%
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WAL Z RS YR AR S SR Y T SE R, T R
il 2 515 Z2 BRI IR 5T 0T LA A i A% B I RITRP R ¢ PR
JriR it B85 5 (Ward, 2000). ShZekilkg T8 &
WAL, Tos LY R B A, H I R e S R
3D B R A PT A e b S W R AR ()t A 44, S B
Wt A% 2 B TEWE 5T b BRAR Y 4 T AR iE (Xu et al,
2014), i H., sh¥<kiikiy co 1 Feo) AT — iy ik
AR S, AT LB I b i e () o A 20 %) AN T B AR ] 1 3
25, %79 Z N T DNA KBRS KHFsE

AR, @ SN, COL &R, TEEBE
NEHS 2095-9869(2019)01-0046-07

38 38 4% 2 R 19 4 BT ik 58 (WDIROS 45, 2016
Chang et al, 2016; Xu ef al, 2012; 25 KA, 2017),
TR (Liza affinis)sF & 6§1E H (Mugiliformes) |
fifi B (Mugilidae), J& 531 TP H AR &
Hh [ £ T VAR I () T K T IR R 2 i £
X, EEUBREAIEENE, KW EAEN M4,
AT ER M BLHR K i it 52 PR ik (P B 2@ 45, 2013;
Linetal, 1999). [FEF, ATEEERMASAAL . AR,
PR R B i, EL AT AU ik A {E (Richardson er al,
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2011; & Hi%F, 2007), Hii, KT EATskeR a5
TR AE YRS E T, st L SRR R AL
ST B (VEDUE, 2015) oA 1 fiff o i I R A 1 1%
T, A OB TR IR G W] RS I 2 R FH R IR 2R 4K
P, MR E TR ATE 448 540 i kT 82 B
FEARW CO T 5, I RIFHI A8 AL 4387

1 #MEERE
11 HARE, LR3IY. WF

T S E AT SRR TE A [ I (R 5 R
) G 2R, RO ke (B M T e 5 15 T Vi k)
B B %o s AL S A RS, 45 S R PR PRTE L, 4R
82 R HIBHEREE A, /05l ) P AR 2%(26 ). | AR W3t
(6R). "HRRN(4R). waTVE 23 B). Wil
(10 B) A VI3 3k (13 ). 2 M AR/t %5 (2010) Jr i
$EHL 82 EAEAH) DNA, S8 = AFT 514
CO 1 F. 5-TGTAAAACGACGGCCAGTCCTGTGGC
AATYACDCGCTGAT, CO 1 R: 5-CAGGAAACAGC
TATGACNACY TCNGGRTGNCCRAAGAA 5 H It
JEiEAT PCR 1Y, 4 5571 BH 52 11 PCR =% e R 3k
BRI R o

12 HiEALE

iz [ MEGA 7.0(Kumar er al, 2016) % Il J7 I [&] i
FENTARE, HITERRIELAL N . WifkR, @il DnaSP
5.10 TR RLEL . PRSI ZREME (Hy) . TR 2R

£ (z) (Librado et al, 2009) . i ] Network (Bandelt ez al,

1999) 73 Mr B A5 AU 1) 43 A B i, A Arlequin 3.5 4T
AMOVA 781 B R ES B /AT Tajima's D fil Fu's Fs
RIS, BRI FefH. SSD fH. Ry fH. ¢
{8 %5 2% (Excoffier er al, 2010), iz SAMOVA 2.0
AT A B o AR S b o R A X [ T=(0/2uk) xR 1]
THEMEEY sk, Hd, o0 u, b THRIRICEFIEE
Yokt RIS H P A AR S R Lok ik CO T SE it
1138 R N (1%~3%)/ E JT4F-(Wang et al, 2013)] . 51
BE LA K FhEED TR F ] (Rogers ef al, 1992) ., #8288 1)
B, MEECK, SHTBHERMY A S MEAHE,
HAERUAT E 2~3 fF (A B5E, 2015), KEE MmN
P T 0 Ohe AR AR K 4R (R IRl B2, 2000), [ JE
(AR I BR A A R /N, 0L B T 55 B [ ] R S T 4R
o, {HH FT A B0 YDA ] A IE AR A
1~3 4, HPAX PRI BUE S 1-3,

1.3 HERTEERE R % 5
T 5 fE PRy A A () Ml B B A T SR AT

PRI A9 A% 22 57, IBIE TR 32 LT T 200 v ] i 946
FEAIEATR 23 . 0T o $RAT L T P [ AR 4y
NZRGREMR | SFELREAR | IR L SRR 510
AR S AR, FCrb DR TRISRT S 1] B4 B 5 A
208 L TP Ml B R AS O B/, OKS A 19 i BT SR AR U REAR
EIFR LA, A2 N STRIARON T AR . MR 4l
TEUA BT b T Sl v T T SR 23 by AR AR (15 1

1] Sk ANF-EREAR) S R AR () AR AR AR o MR
Tk ) i K v T SRR 23 R AR SR L TR
AR

2 HERE5H5H

2.1 HEIBSREMIMK CO 1 Fr 34 ERN IR 1E M

ELKN 712 bp BIFST, AT K& B A 46
AFIEE, EE AL T, CH G H& &40 23.5%.
29.4% . 28.8%71 18.3%, A+T 7 £ (52.9%) % & T C+G
T (47.1%), S HAME IS Co 1 Iy H I ke
fEIEAR—, H, 3G 18 NEEMLE . 6 MAY
HREANLE, B SR HE 4.7, KT
A AR IR B AT, A T RS L E 4 HT (Kumar,
2005)., MAb, & FL 21 SRR AR 2R
A% (H4=0.4840+0.0700, 7=0.0010+0.0002), H 1,
T SR f s, IS IR AR, IR 5L 24
P TR R, HARR L SRR UL R 1,

B i KT 0 4 T (B 1) 2 R AR
Horp, Hapl B4 i 2 (59), hairAdt=, Hap3
M 3, HARMSHFIA S FIR B AIL S . Hapll Y
Boimhy 2, HOPERHA SIS R IR HAR Y &
AR B AR R U, AN TR) Hl 3k R A
WA EL R EE AT, ASTR] A i X A A7 R AR ) ) B 1
2 WA WS BRAE v [V 1 0 Rl P A D ) b B SR

£ AMOVA 78T (3% 2), $B8 b SCr A Sil
WEATA T . AR2% . UL TYE . TR A SKAE 5 AN
A [H] i Fg=—0.0221~0.0141(P>0.05), £H [a] 1) 35 {4 75 S
Fb 535 -0.26%, 75 AR 5 g 1 AE A4 R 9 Fe= 0.0020
(P>0.05), ZH[EIAYIBAL7AE S LLflis 0.46%. ZR2%. -
KR 3R] Fe= —0.0159~0.0141 (P>0.05),
A [A] B a5 78 S U 9 —0.6% ., _EiR4SRI v, BE
A Fo (% /N T 0.05, HERIE AN B EKT
(P>0.05), H.2H [i] iy 35t f% 78 5 LU 4511 12 s T AR Ik -
2% B v I R SRR AR AR 25 M DXL TR L R
B R s A oAb, 8% AR S R AR v e B 1) A
6], 1 SAMOVA Z#1 (% 2)+, 82 Z&/Fslui it A
Skl ar k2 40, B SKBEARAS H R 140, AR R A
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Fig.1 Parsimony network of Liza affinis CO I haplotypes
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Tab.1 Genetic diversity statistics of Liza affinis in coastal waters of China

TR A 11 b LA Ko ARSI AR R AR Z R B R Z L
Region of population Size Variable site Ny Hy T

%111 Daishan 10 2 5 0.2000+0.1540 0.0006+0.0004
ik Dongtou 13 9 12 0.8080+0.1130 0.0021+0.0006
“FE Pingtan 23 8 10 0.5850+0.1220 0.0013+0.0004
S )11, 3 Wuchua, Zhapo 10 3 6 0.3780+0.1810 0.0008+0.0005
ZR¥% Dongxing 26 4 10 0.3510+0.1170 0.0005+0.0002
7R} East China Sea 46 15 23 0.5790+0.0890 0.0014+0.0003
R South China Sea 36 6 13 0.3540+0.1020 0.0006+0.0002
RE Total 82 18 32 0.4840+0.0700 0.0010+0.0002
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Each circle represents a unique haplotype, the number of short lines on the branch represents the number of mutation steps

1A, SRR S R 2.87%, [RFERIH
LR ARG, 5 Fg &2 AMOVA 2B 45 A1

/R
2.2 HIEERAY TR B LTS

MR I A T ZE R (R ) WIF . Tejimas D Jr
L, sk PR TR R 4R O B E T
i, HaohdewEMENE, Fus Fs Jrm, sk, T
IR R4 3AREARY 2 WA MEUE, SRR
114 (Fs=—20.3900, P=0), Ramos-Onsins & Rozas's R?
o 5 8 43 B R (3R 3): R, MUYEFEIE 0.1610~0.1620
(P<0.05), SSD {f(0.0010~0.0220) il R, {ti (0.0500~
0.7200) Y%/, HZ 8 A i 1 (P>0.05), KW
] 7 e R IR VATt O B SR A, BT

ik At T T () 2) 2 B Sl BP0 | R AR o 2 /T (T 1)
(R AR S5 A0 5 Fu's Fs 1) 30 25 1 (B 1 2 B b el iy %
BRTEUT N it ey ok, HP kS8 ¢ R
0.6370, 15 o [ wif % R A BE Y9k K&y & A 7E
13.4199~1.4911 J7 4=y, Ab B 50T TH e300 (01 58 ML 45
1997).,

31 HERETEERAEE ST

SR B R ZRENE R S S RN YR T R
) B TR 22 RE A (H ) B % R 22 B () 3 DT AH 5%
(Bonin et al, 2010). ZMF5EH, [ A BRI 5t 1L £
FEVE(H,=0.4840+0.0700, 7=0.0010+0.0002) 5 H i1 L1
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Tab.2 AMOVA and SAMOVA analysis of Liza affinis
o - o BEAUPREIRN]
IhHT BTSN ke peety PPALTREREL wepepim
: AR IE 2 Among . SYEN
Method of Method of grouping Parameter of analvsis Among ooulations Within Total
analysis y groups Pop populations
within groups
AMOVA  Group (5 1~ HEiK HHE df 4.0000 77.0000 81.0000
5 populations) SEJ5 1 Sum of squares 1.4280 28.6450 30.0730
AR SE2 BY, Variance components 0.0010 0.3720  0.3710
A S H ) Percentage of variation  —0.2600 100.2600
Groupl(FR i} HHE df 1.0000 3.0000 77.0000  81.0000
East Ch'rjr;isfa) S5 Sum of squares 04000  1.0270 28.6450  30.0730
Group2 (Fd itk 5 B0 1 .
South China Sea) A S 20 R Variance components 0.0017 0.0021 0.3720  0.3717
AR S ] Percentage of variation 0.4600  —0.5500 100.0900
Groupl(%:2% Dongxing) FIHE df 2.0000 2.0000 77.0000  81.0000
Group2(=JI| Wuchua SE-J5 1 Sum of squares 0.6640 0.7640 28.6450 30.0730
73 Zhapo) Group3 2F S4B Variance components -0.0022 0.0007 0.3720  0.3704
(<1} East China Sea) AL L] Percentage of variation  —0.6000  0.1800  100.4100
SAMOVA Groupl(iiil 3k Dongtou) Fl i df 1.0000 3.0000 77.0000  81.0000
Group2(H 4k 4 1-Hfk S5 F1 Sum of squares 0.5430 0.8850 28.6450  30.0730
Other 4 populations) A5 541k Variance components 00109  —0.0048 03720 03781
AR S 5] Percentage of variation 2.8700 —1.2600 98.3800
= 3 BIEERRI MRS BB S R
Tab.3 Neutrality tests and mismatch analysis of Liza affinis
SATIERE BRI AL Y ER A Tajima's Fu's
R, fE(P SSD {fi (P Ry fH(P
Range analysis Region of population D {E(P {&) Fs {H(P {H) 2 fH1(P 1) fia(r 1 offL(P 1)
i %111 Daishan —1.4000(0.0880)  0.5860(0.4240) 0.1620(0.0000) 0.0220(0.0180) 0.7200(0.7200)
East China 1k Dongtou ~1.8670(0.0090) —4.7410(0.0010) 0.1620(0.0000) 0.0070(0.6000)  0.0830(0.5900)
Sea -7 Pingtan —1.8480(0.0110) —6.5790(0.0000) 0.1620(0.0000) 0.0020(0.7500)  0.0500(0.9000)
R ity I, IR ~1.5600(0.0400) —0.4590(0.1580) 0.1620(0.0000) 0.0040(0.7000)  0.2220(0.7300)
South China ~ Wuchua, Zhapo
Sea %<4 Dongxing ~ —1.7070(0.0220) —3.4830(0.0000) 0.1610(0.0000) 0.0030(0.3200) 0.1940(0.3800)
Jfk Total —2.3250(0.0000) —20.3900(0.0000) 0.1620(0.0000) 0.0010(0.8600)  0.0840(0.8800)
%' e Sk T RS LR A 10 388 £ 22 RE AT 0042 U
205l (2015) ) BF 52 &5 S (I 9N« He=0.6170£0.1350 , 7=
30.4 i 0.0014+0.0004; 11l : Hy=0.3950+0.1280, 7=0.0007+
£ 03} == U4 Frequency observations 0.0003), F] S T 8 40 (0 15 91 A< 3 S i Ak A
02} BB Frequency expection AR K5 %) AS ) 1 S D00 ¥E (2015) BF 5% T SR 9 ) 1)
017 i KEEH 623 bp, FEA%CE MM 16, 1§11 23], H5H
R N T E GV T Al TR RE 43 A A2 H AR i 30 0% rh [ 5 7 T 3 A ) S O
k25 7 Pairwise mismatch

2 iR T RS e 43 BT 1A
Fig.2 Nucleotide mismatch distribution of Liza affinis
i 3k (H,=0.8080+0.1130, 7=0.0021+0.0006)} 1 .L»[f]
R A D AR A, 5 D0 (2015) 2 38 Y L ET
iRt {1 Z2 A PR g ] G S IR A B AR AT o (HIZ AR5

T CO 1 FFH L ZREPEAR L, v AT B ERIY 5t 1%
Z AL T EBARKY o it (Miichthys miiuy) (Hge=
0.7310+0.0470, 7=0.0028+0.0019) (Xu et al, 2014), &l
i (Nibea albiflora) (H4=0.6970+0.0023, 7=0.0017+
0.0002)(Chang et al, 2016), 5RfE(Pampus argenteus)
(H4=0.8010, 7=0.0040) (Xu et al, 2012), ‘A, 4 HT
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W R TE A 1Y 752 1 22 RE M (H,=0.5790+0.0890, 7=0.0014
+0.0003) W] % /& T Fg 1 B K (H¢=0.3540+0.1020, ==
0.0006+0.0002), FJ5i[H AT REA : 1) A4 1 My i iR AY &
BRI, A W ETEHER YT IR . a5 (2015) 1)
WFFE KB, 5 25 SEE (Scomberomorus niphonius)TE %
T TP I AR AR, T L 5 AR R A L B Y
FEFEIXA Ko 5T 45 5 Ha (2015) O AFF 52 1 1
AEARL, P ) A Ve i S R R 1 A e it 1% 2 AR M 5T R
TN AT BRI £ 2= X 6, )RR IEE Tl g
B o H b U I F R ) b a3 A 45 A T BEER AN A
— AR, AUEFPEEAL T O S, T R AR T
NG X HGFRED) 2B | A58 AL AR )
R 0 BOR A Z R 2 T R (Lesica et al,
1995), %W FEAE 0 5 4% B 15 55 (2017) Xf 4 7 2 i
(Anabas testudineus) FEAR W FTIE HAHLL . )RR
OAGEIR IR o AZad BEA T ORI Y e, R i
1) £ 28 G IR AL T B BE T 2 RS (B e, 2012),
2 0TI BE R B0 T R BRI A5 1L 2 AR R AR
R Z—

32 IR KM BEEMTH LN

ZAEGE T AMOVA 43 Bt FT £5 B 41 6] 2% 5 L 431
(—0.6%~0.46%) 5 /1 W] 4t (2015) %+ #f V1.9 = Wi s 82 1)
T 25 5 (0.25%) 1AL, PR ARAK . &5 & il
W% P BEIRIR] Fo, {6 &% SAMOVA 143 Hrat 5, nl %
F R BRI 4N M XL TEdeR | 9ok B] G B 1
WAL E, HEMNZIE I T RS DL &R A %
L)W I R S I . TR I e S, AT AR
FVT ] 2% 40 3 10 i 320 365 v 7= B0 3 0k 47 %8 B (i AR
1985), fry= 0 5) B TEAE Th B R iR AL, RlVE
TR . O A& B S A LN EF RS R
V% 2 R R , LSS T E R T A B R R
VW VLTV, HLH AT 5 T 48 16 K e V6 1 1 i R
AR B FE 20 > M A7 e 22 5 0 ARGE o B0 IR iR ]
fIE3Z I ™ O A I A 2L [F] 52 e (Nakajima et al,
2014), SB35 AE A [F) H FE A7 B A BEAA 8] A 3 A0 2
FIFER RS, A B R DR Bt e A8 5 . 2)ir i
FREED™ 5K F 0 v [ i SR A HA%5 84 W 25 (5] | Tajima's
D M Fu's Fs PHERCR | AT BR ST BC o3 T 45 45 AR R
U v ] T AR AT AT D) 28 0 o R AR Dl 4k, Al
B IR R Y R A AE 13.4199~1.4911 JT AR, Ab T
B BB A I 0 0 B 4, 1997), X — A, vkdb
VA SV T A9 T 9% 3 A 3 403 VA A S e A o b R 1Y)
P Tk (Ni et al, 2014) , &0 F [ iy R %) Pk 3 5k
A He s 5 T AR A0 AT G . FEFE 4 13.4199~1.4911

TR R EE B, JEE BRI T 2 vk & 1 k]
VK (Stirling et al, 1995; Winograd et al, 1997), H:%¢
BT . BE4%Y 13.4199~13.2000 T3 4E R, db2k
BRALF vk, Mi7E 13.2000~11.5000 J34ERT, db2fEk
A FAR WK A v, % 11.5000~1.5000 J 4ERiT, db2Fak
b TR VKA o oI P ) SRARMR, B Rt B T
KA oK, o I I A T T T R BT A R B (T B
R BE e R AT K 150 m), ] TR R i1 4 K T AR iR
(Wang, 1999), KR4 T iRy A G 25 [0 . AR
IR KIS 15 J7 4ok A BRER AR, KRk AG VK
JNIF AR THAR , W7 e L TF, (il F iR ) A 1% 23 (8]
LAY K, WA R 1Y) £ BRI Y HRE ) s Bh Ak

Pl A2 S SO RE A A R 5k . SR OR, vk
VT T R, o 35t (4 4 b 23 B v Tkl BT PO b
PLAS EL A SR, e VKIS RN EDT 5K 28 AN [
PR A RE AR ] ) 3545 A3 AL W b (230, 2015). %
FF 5 o o AT BRI S I ] 5 22 W A, i 3R R4
JefBit

3.3 o [E B SR T R B IR R 1P

HRNENKAEER RGN RBIETE, L TEY
MR R AL E, RAESRE YRGS . B s
HESH5H, SKERGAEHEVINERER, B Rk
A5 e RUAN TE 24 1 ST Sl AT T e X 0288 1 A= A7 7
ARSI o NE R A S REDI R 4Ry, F7%
il AHOC Yl BT 98 PR LR AP 5 58 o ALZE S, i
TR TS AT T A0 PR 0 A ot R SR A, L% b TR O 1] £
IMCRR R, 7T LUK AU E — A dE e 2 s H
X B AL AR 22 S o, Hor, SR A
) 18 1% 2 FE 4k (H,=0.808020.1130, 7=0.0021+0.0006)
WY 4 e T A B A, U S X AT LR A
T TR AEBR ], 2B 5T 9 B e [ Fi S R0 o A4
HERKLAR CO T 5 DR B3 Ak B AN B e A 42 i IX.
FE9, S — s BB ISR S e v [ iy S BRAE AR 1]
AR AE I Ao o Sa o, SRR BE R it
U AT BE BEA R BRI 385 1 B A PR A e imte 1) 352 4%
FE . BIMAE B0 TAES, 2856 I il X
o 50 R T AL R Z FE M BT HOR , #h e £ 0
PRREAR, DLATE T SR A 8 1L R M LAk
PR 308 T 6 4 A, R B IR ) DR AR K A T 4
BERF IR
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Genetic Diversity of Liza affinisin Coastal Waters of China Deduced
from Mitochondrial CO I Sequences

HUANG Zhenyu, ZHANG Qun”, LU Lifeng, ZHOU Qi, TANG Chulin
(Deparment of Ecology, Jinan University, Guangzhou 510632)

Abstract To assess the genetic background of Liza affinis in the coastal waters of China, the sequence
variation in 712 bp of the partial mitochondrial DNA CO 1 gene of 84 individuals from 4 provinces was
anayzed. In total, 18 polymorphic sites defined 21 haplotypes and low levels of genetic diversity (Hy=
0.8230+0.0400, 7=0.0023+0.0002) were detected. Individuals from different sites were intertwined
together in the parsimony network, suggesting no geographical clustering. AMOVA analysis of various
groupings (sampling sites, seas, division of the Tawan Strait and Qiongzhou Strait) detected no
significant genetic differentiation, as evidenced by pairwise fixation indexes (F¢ = —0.1940 ~ 0.0141, P >
0.05), and the percentage of variation (—0.6%~0.46%) among groups. In the SAMOVA analysis, the
Dongtou population was treated as one group, and the others were treated as another group; the
percentage of variation among groups was 2.87%, congruent with the results of F¢ and AMOVA analysis.
The pattern of no lineage structure and no obvious genetic differentiation in L. affinis populations in
coastal waters of China might have been caused by: 1) Passive transport of larvae and juveniles by marine
currents, or active feeding migration and spawning aggregation of adults. 2) Recent population expansion.
Significant negative Fu's Fs for all populations (Fs = —20.3900, P = 0), and obvious unimodal nuclectide
mismatch distribution suggested that L. affinis in coastal waters of China had experienced population
expansion and the deduced expansion time was approximately 134.199~14.911 kaBP; i.e, in the late
Pleistocene, which might have been caused by the rise and fall of sealevels with dramatic climatic
changes during glacial-interglacia cycles. The Dongtou population should be given priority protection as
it has the highest genetic diversity (Hy= 0.8080+0.1130, = = 0.0021+0.0006) among the populations that
were studied. Because the study only involved limited L. affinis populations in China, CO I might be a
more conservative molecular marker than evolutionarily faster control region. Furthermore, maternally
inherited MtDNA is independent of nuclear inheritance, and may not completely represent the
evolutionary history of a species. Thus, future studies should incorporate more sampling sites across the
species range using both nuclear and mtDNA markers together. A better understanding of the genetic
background of L. affinis will provide a sound scientific basis for the preservation and sustainable
utilization of its germplasm resources.
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