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2000; Liu et al, 2004),

( , 2009) 1, 1
DNA b (Cyth)
13
(Mayer et al, 1990) ,
8 fifT ,
Cyt b 5
1
1.1
2015 T—12
1 fi[
Fig.1 Sampling sites for S. hollandi
) : 1
Fz1 XBEFEHEFEREERET Cytb EREBIEESH SRR
Tab.1 Sampling localities, numbers and genetic diversity of Cyt b gene of S. hollandi in different areas
( ) (h) (m)
1 (BJ) (SG) 54 6 H1(24) H2(25) H3(1) H4(2) H5(1) H6(1) 0.597 0.0136
2 (D)) (ZC) 8 2 H2(7) H7(1) 0.250 0.0002
3 (YJ) (NN) 20 3 HI1(1) H8(18) HY(1) 0.195 0.0003
4 (LD (HC) 20 3 H1(13) H8(1) HI10(6) 0.511 0.0005
5 (G)) (G2) 45 3 H2(5) HI11(39) HI12(1) 0.241 0.0061
6 (VA)) (SY) 6 3 HI13(1) HI14(1) HI15(4) 0.600 0.0008
7 JLJ) (LY) 18 2 H11(16) HI16(2) 0.209 0.0051
8 (QT)) Q2z) 20 1 H11(20) 0 0
— 191 16 — 0.761 0.0120
1.2 DNA L14322: 5'-ACTGAGACCAATGATTTGAAGAAC-3';
DNA (2010) , H15638: 5'-TTAGAACTCTGGCTT TGGGAG -3’
( ) PCR 1% ,
(13 DNA 2 s ( )
PCR : 25uL, 1.3
PCR Master Mix12.5uL  Primer F 1pL  Primer R 1pL Clustal X 1.81
DNA 3puL 7.5uL ; MEGA 5.0
ddH,0 DNA PCR Kimura’s two-parameter s
TaKaRa(TP600 )PCR , (Neighbor-joining method, NJ)
95°C 3min 94°C 30s (Kumar et al, 2008) Mrbayes 3.1.2
58°C 30s 72°C 80s — 35 Modeltest v3.7 DNASP 5.0
; 72°C 10min Primer Primer 5 (Nucleotide diversity )

PCR L14322 H15638,

(Haplotype diversity #)(Librado et al, 2009);
(Mismatch- distribution)
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Tajima’s D Fu’s Fs s s
Network 5 , Median-joining , T 0.001 ,
Arlequin Ver 2000 T 0
(AMOVA), 16 , 4
(Excoffier et al, 1992) , ,
HI,
2
H2, HS,
2.1 HI11
191 fit  Cyth 2.3
, 1141bp, ,Cyth 2 fi Cytbh
, 51 , 4.47%, 2 ,
4 , 47 ,
Cyt b A CT G 29.4% 0.0127,
27.8% 28.5% 14.4%, G ,
) 0.0150,
2.2 0.0200; ,
191 , 16 , ,
0.761, 0.0120 0.0100
(h) (1, :
, 0.500 , ;
, h 0; > ,
, T 0.005

F2 AREKRHBSEFRE Cyt b RRBEEFEBTRETHFEESLER(%, FHRE&kLH)
Tab.2 Genetic distance(below diagonal)and genetic variation value (above diagonal) of Cyt b gene of S. hollandi between different
drainage systems

(B)) (D)) (Y)) (L)) (G)) (Z)) JL)) (QTJ)
(B)) — 0.2839 0.4417 0.4200 0.4045 0.3713 0.4115 0.5098
(D)) 0.0127 — 0.9910 0.9848 0.7800 0.9812 0.8521 0.9977
(YT) 0.0155 0.0279 — 0.6564 0.6479 0.9464 0.7575 0.9855
(LJ) 0.0150 0.0274 0.0011 — 0.6252 0.9142 0.7333 0.9710
(G)) 0.0171 0.0227 0.0114 0.0108 — 0.2901 —-0.0028 0.0658
(Z2)) 0.0158 0.0241 0.0069 0.0063 0.0062 — 0.3574 0.9503
(JLJ) 0.0180 0.0247 0.0108 0.0103 0.0057 0.0056 — 0.0674
(QT)) 0.0178 0.0261 0.0088 0.0083 0.0035 0.0034 0.0028 —
2.4
fi , A B A
, (NJ) 16 ,
, ( 1), Mrbayes 3.1.2 ; B
NJ
fit , , cC D C



6 b fi 1161
H9
50 H10
LE. He || A
9 H1
He || S
H14
H13
63 B
50 l: H11
50 H15
H1e [ c
H2 |
H7
100 SAI
H3 D
100 H12
H4
— @
2 il Cyth NJ
Fig.2 Neighbor-joining tree of S. hollandi populations based on Cyt b gene
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R3 LERESTF

Tab.3  Analysis on molecular variance among populations of S.

T 545

hollandi
3 342.139  —0.12161 -1.61
4 336.252  4.27112 56.47
183 624.771  3.41405 45.14
190 1303.162  7.56357 100.00
b
Tajima’s D ,
(P>0.05); Fu’s Fs ,
Fu’s Fs (0.01 P 0.05)
(Mismatch-distribution)
, Tajima’s D

Fu’s Fs

b

T4 HEREFHEET Cyt b EF B Tajima’s D F1 Fu’s

Tab.4 Tajima’s D and Fu’s Fs test of S. hollandi populations

Fs #3&

B

based on Cyt b gene

Tajima’s D
ajima’s Fu’s Fs
D P Fs P
(B]) 32232 0.9940  21.0184 1
(DI) —-1.0548 0.2180  —0.1820 0.2130
Yn —-1.1407  0.1990  —1.2064 0.0350
(L)) —-0.0900 0.4040  —0.0601 0.3950
(G -0.0698  0.5360  15.0125 0.9990
(Z)) —-0.0500 0.4380  —0.4268 0.1650
(L) —-1.1223  0.1310  11.3365 0.9990
(QT)) 0 1 0 —
3
3.1 i
b
b b
( ,2014) R
( , 2011; , 2011)

( , 2001)
(7)
mtDNA (
, 2006) T mtDNA
mtDNA ( ,2013)
> T
0.005 , , 0.0136;
, 0.001 T 0
(2008) cyth
fi
fi]
fit
) ﬁE s
, fit
( ,
2013), ,
( , 2016)
’ ﬁE ’
3.2
) 0.0127,
0.0279  0.0274,
i (Hemibagrus
guttatus)(Yang et al, 2008) fiil (Zacco platypus)(

, 2010)

>



1163

6 b fi
b ,
) 33 fa,
, NJ
(Wang et al, 1999; i ,
Liu et al, 2003), 5
( 15 ,
), )
, , fit
(Cobitis arenae)(
, 1991) ( ,2013)
4
(Vanmanenia gymnetrus)( , 1991) Cyth it
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GENETIC DIVERSITY AND STUUCTURE OF SPINIBARBUS HOLLANDI BASED
ON NUCLEOTIDE SEQUENCES OF MTDNA CYTOCHROME B GENE

LAN Zhao-Jun', LI Qiang?, SHU Hu?, GU Ping-Hua', WANG Hang-Jun', WU Tu-Jin'
(1. Shaoguan Fisheries Research Institute, Shaoguan 512006, China; 2. School of Life Science, Guangzhou University, Guangzhou
510006, China)

Abstract Spinibarbus hollandi (Cypriniformes: Cyprinidae: Barbinae: Spinibarbus) is an economically important
freshwater fish species that have been farmed increasingly. To understand its genetic diversity and structure to protect its
natural resource in South China, variations in the population genetics and phylogeography were studied. 191 specimens
from 8§ populations were collected in 8 drainage systems in South China and their nucleotide sequences of mtDNA
Cytochrome b gene (1141 bp) were investigated. 51 variable sites (4.47%) of the gene sequences and 16 haplotypes were
identified. The haplotype diversity and nucleotide diversity are 0.761 and 0.0120, respectively. The neighbor-joining tree
shows two major clades. Clade I is composed of all specimens from Zijiang River and Qiantang River and some from
Beijiang River, Ganjiang River, and Jiulong River. Clade II includes all specimens from Dongjiang River and Beijiang,
Ganjiang and Jiulong Rivers. The two clades features with haplotypes in different levels of genetic variation for having
experienced own evolution lines under unique geographic conditions. Four regions of genetic distribution could be defined:
the Pearl River region, the Changjiang (Yangtze) River region, the Jiulong River region, and the Qiantang River region.
Analysis on molecular variance (AMOVA) showed that the genetic variation of populations among different regions was
1.61%; while that of inter-population of a region was 56.47%, and that of intra-population of different regions was 45.14%.
It is indicated that the genetic variation took place mainly among different populations within a region and within a
population of different regions. Results of mismatch distribution and neutrality test reveal that there have been no obvious
expansion in both all or individual population of S. hollandi; and they were all multimodal types. Values of Fu’s Fs and
Tajima’s D were negative, except for the population of Yujiang River, being non-significant or positive. Therefore, the
populations have been relatively stable in evolution, which shall be very informative for the conservation and sustainable
exploitation for wild S. hollandi populations.

Key words Spinibarbus hollandi; genetic diversity; genetic structure; Cytochrome b gene
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