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Genetic structure of wild Hemibarbus labeo populations inferred
from mtDNA sequence
TONG Guang-xiang, KUANG You-yi, XU Wei"

(Heilongjiang River Fishers Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Partial sequences of mitochondrial ATP6 and ND4 gene were determined by PCR direct sequencing from 8
wild Hemibarbus labeo populations. The length of the amplified fragments of the two genes was 1 629 bp in total, with
mutation rate of 4.97% and nucleotide diversity of 0.007 5. The results indicated that the wild Hemibarbus labeo
populations maintained a high genetic diversity. Twenty one haplotypes were detected from 8 populations among which
45.24% of the individuals belong to HQ1 and HT2 haplotypes. Network of haplotypes showed that HQ1 and HT2 were
centered by other haplotypes, which indicated that HQ1 and HT2 were the ancestor haplotypes and other specific
haplotypes were formed during the evolution. AMOVA, FST and genetic distance analysis indicated that the difference of
8 populations from different river systems reached a significant level. Phylogenetic tree based on haplotypes revealed that
most of the Hemibarbus labeo populations from Wusulijiang River and Heilongjiang River clustered together, and the
populations from Yalujiang River clustered alone while populations from Yangtze River and Jiayin region of

Heilongjiang River clustered together.
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Table 1 Information of Hemibarbus labeo
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1.2 PCR ¥ &K F5INE

DNA 1.0%
DNA
0.1xTE
100 ng/uL
PCR 25 uL DNA 1 pL Taq

(MBI 5 U/uL)0.2 puL. MgCly(2 mmol/L)2.5 pL
dNTP(2 mmol/L)2 pL.  10xPCR buffer 2.5 pL
10 pmol/L 1 ul. ATP6
L8331(AAAGCRTYRGCCTTTTAAGC)

H9236(GTTAGTGGTCAKGGGCTTGGRTC)!!

ND4 L119582ND4(GGAGGCTACGGCA
TAATACGAA) HI127802 Leu(GGTTCCTAAGAC
CAACGGATG)Y 94 C 5 min
94 °C 50s 55°C Imin 72 °C 1 min
30 72°C 10 min 1.0%
PCR
Base—Call
GAP4
503 15

1.3 RS
ClustalW
BioEdit
PAUP4.10b
ModelTest3.0

(Bootstrap 1 000) Mega4.0
Kimura 8
TCS1.13
Arlequin3.1
AVOMA
2 HRE52H
2.1 EERFF
ATP6 880 bp 39
4.43%
4.53 ND4 749 bp
42 5.61%
529 2 1629
bp 81 4.97%
TN 1 A 28.9%
T28.1% G153% C27.7%
6.55
2
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Table 2 Haplotype and nucleotide diversity of ATP6 and ND4 among Hemibarbus labeo populations
ATP6 ND4 ATP6  ND4 ATP6 ND4 ATP6  ND4
HT 0.600 0 0.5333 0.600 0 0.009 6 0.009 3 0.009 5
HQ 0.3333 0.3333 0.3333 0.005 7 0.005 8 0.005 7
VAl 0.800 0 0.5333 0.800 0 0.009 2 0.009 3 0.009 2
SC 0.7333 0.3333 0.7333 0.008 9 0.008 9 0.008 9
XK 0.600 0 0.3333 0.600 0 0.006 1 0.005 8 0.0059
JY 09333 09333 1.000 0 0.0127 0.0147 0.013 6
YL 0.900 0 1.000 0 1.000 0 0.004 1 0.0109 0.007 2
MR 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0
0.6125 0.500 0 0.6333 0.007 1 0.008 1 0.007 5
1 ATP6  NDA4
2.2 BfEEIMY (1 )  HQl HT2
ATP6  ND4 21 e
42 ( 3 HQI HQ1  HT2
HT2 19 45.24%
SC1  SC3 6 14.29%
R3 ATP6FN ND4 & T IR B BRI IRERREIR PRI N F
Table3  Haplotypes and their frequencies observed in all populations based on combined data of ATP6 and ND4
/
HQ! HQ4 HT1 HT2 HT6 ZJ2 ZJ5 XK1 XK6 JY2 JY3 JY4 JY5 JY6 YLI YL2 YL3 YL4 SC1 SC3 SC4
HQ 5 1
HT 1 4 1
Z] 3 1 1 1
XK 4 1
JY 1 1 1 1 1
MR 2
YL 1 1 1 1
SC 3 2 1
- "4 ATPGFN ND4 & F IR REIR B IR AE BE S
2.3 Eﬁ%ﬁﬂ‘,’ Table 4 Genetic distance among Hemibarbus labeo populations
4 HQ MR based on combined data of ATP6 and ND4
(0.003) HQ SC (0.023) HT HQ SC XK Y YL
- /(2> ol HQ 0.011
3 3108010 SC 0.022 0.023
XK 0.007 0.012 0.021
(4.55~34.80)x 10* 5 JY 0019 0.020 0.010 0.018
ZJ] 0.010 0.007 0.023 0.011 0.020
YL 0.012 0.017 0.023 0.010 0.020 0.015
MR 0.012 0.003 0.023 0.014 0.021 0.006 0.019
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( 6 Y SC x5 8NEHAHY ATP6. M4 REBHRHSFHHEN
YL Table5 AMOVA based on respective and combined data of ATP6 and
ND4 in 8 Hemibarbus labeo populations
/%
MR ATP6 93.188 1.82264 27.92%
32333 1.21439 18.60*
Z] HQ HT XK MR 122200 349143 5348
ND4 91.353  1.72273 26.42*
36.611 1.48125 22.72%
112.750 331618 50.86
ATP6 182.817 3.590 19 27.34%*
( 2) ND4 68.944 2.68809 20.47*
233.000 6.85294 52.19
PPTE
F 6 ATP6FN ND4 &R EEERE KB ANIRE DL R
Table6  FST of combined gene sequence of ATP6 and ND4 among Hemibarbus labeo populations
VAl HT HQ Y XK YL MR
HT 0.034 51
HQ —-0.109 09 0.277 27
Y 0.416 70* 0.377 94* 0.518 17*
XK 0.279 61 -0.105 88 0.525 00 0.452 67*
YL 0.443 11* 0.280 51* 0.621 69* 0.445 39* 0.356 08*
MR —0.098 87 0.378 20 -0.304 35 0.494 31* 0.666 79 0.716 31
SC 0.592 04* 0.573 06* 0.675 77* -0.103 84 0.646 14* 0.646 14* 0.692 24*
[ 6.55
DNA
LA
[12]
p=lamac )
Nper
ATP6, ND4
Bootstrap (%)
0.007 5 [13-13]
2 ATP6F0 ND4 & FRHIER R ERS KA R ER
“ rapDP
Fig.2 ML tree of haplotypes of the combined ATP6 and ND4 sequences
3 HFit5itit
[16]
ND4  ATP6
2 HQl  HT2
1 629 bp A+T 57.0% HQ HT ZJ] XK MR
G+C 43.0% A+T G+C 2/3 HQl  HT2
A T G C G 3

DNA



658 (

) http://www.hnndxb.com

2011 12

[2]

20

AMOVA

JY SC JY SC YL
SC JY
SC JY YL
SC JY
YL

(1] M]
1989 233-235
(2] M]
1995 137-140

7] 2009 16(4) 550-556

[4]

[5]

[10]

[11]

[12]

[13]

[14]

[J]
2008 15(2) 230-236
corzl Al
2008 35(5) 580-585
DNA
Al 2004 31(9) 983-1000

[J] 2008 15(1)
12-21
Brice Quenouille Eldredge Bermingham Serge Planes.
Molecular systematics of the damselfishes (Teleostei
Pomacentridae)  Bayesian phylogenetic analyses of
mitochondrial and nuclear DNA sequences[J] Molecular

Phylogenetics and Evolution 2004 31(1) 66—-68

ND4 7]
2006 30(4) 413-419

[J] 2001 25(1) 54-60
Meyer A Biochemistry and Molecular Biology of Fishes
[M]. London Elsevier Science Publishers 1993 1-38
M]
1999 130-136

DNA ] 1998
44(1) 82-93
Nl 2008  15(3)
377-385
mtDNA
D-loop ] 2009 33(2) 196-200

] 2008 43(3) 108-112

T TR



